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ARRANGEMENT OF INJURIOUS SPECIES IN 
THIS BOOK 


The insect pests described in this book are j^roiiped as follows: 

1. Pests of garden and field crops; including all injurious species 
commonly found on such plants as corn, potatoes, cucumbers, wheat, 
squashes, and the like. With these are included pests of greenhouses. 

2. Pests of orchard and small fruits: the common injurious species 
of apples and oUkt tree? fruits, currants and similar bush fruits, and 
strawberries or other low-growing plants, usually designated as fruits. 

3. Pests of the household, of stored products, and of domestic ani- 
mals. These coinjirise the common injurious specii's that do not feed 
on living plants. 

Within each of the first two groups the various species are arranged 
according to the 'place where they are found at work. Thus, insects that 
work within the soil are treated first; then the borers found within 
stem, trunk, or imb; then tii(‘ pc'sts found feeding on the surface of 
stem or trunk; then the leaf feeders; and finally tlu' insi'cts attacking 
flower or fruit. Among leaf feeders, again, the insects are grouped 
according to their general characteristics, whether caterpillars, sucking 
bugs, and so on. 

The page headings are arranged to serve as an index to the place 
where an insect is found at work, and its general characteristics. 

The author hopes by this means to facilitate' the identification of a 
pest by those who are not familiar with insects, and to avoid as 
far as possible the duplication inevitable where one attempts to group 
pests according to host plants — a confusion unavoidable because so 
many of our common pests feed on several varieties of plants, and 
may properly be listed as well under one as under another. 
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FICATION OF INSECTS 




mJUUIOlIS INSECTS 


Cl r AFTER I 
Lnthoductioiv 
The Tax paid to Insects 

Insects exact of the hiiinaiirace an ('iiorinoustoll in property injured 
and destroy(;d. Unfortunately, in the interrelations of life, most things 
that man desires, use's, or needs are the natural food of one or another 
species of insect, usually of many. 

Specific exam{)les of ins('(d dej^redations give one some notion of the 
total. Thus, in a limited ari'a in soutlu'rn Indiana and near-by counties, 
a specie's of cut\ve)rin atta.e*king e-orn e*ause'd a le)ss in one year, 1908, of 
$20(),()()(), The teibacco fle'a Ix'ctle' in a single* seasem, in Kentucky and 
Tennessee, inflie'te'd damage' to the extent of S2,(K)0,(.)(.)(). Injury 
by a plant louse, the i)e'a aphis, in two years of al)undane'e, was esti- 
mated at $7,000,000. In the Flae'k Hills National Forest, a species of 
beetle has destroyed timbc'r re])re'se'nting at least 1,000,000,000 feet of 
lumber. The annual price of the^ boll weevil to cotton growers is figured 
at $15,000,000 to $30,000,000. Losse's due to the cattle tick reach a 
total of $40,000,000 each season. In a single year of excessive abun- 
dance the Hessian fly exacted from our farmers an estimated total of 
$100,000,000. In Ohio the yield of wheat in that one season dropped 
from 15 bushels per acre to 6. The ravages of the chinch bug in our 
crops of wheat and corn in the last 60 years are belicv('d to reach the 
sum of $350,000,000. 

Yet these examples are but one phase of the matter, representing a 
few of the notable insect outbreaks tliat have been studied and esti- 
3 
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INTRODVCTl )N 


iDated. liy far tho ^ivatia- part of tlit^ annual toll foot's unnTordrd, — 
often unnoti(‘od. tlach s('a..son evorv crop on (naa-y farm j)ay,s its tax, 
whether lar^(‘ or small, to th(‘ busy, six-fooUal enaiturt's that look to it 
for food. It is only when we stop to consider what this total must be, 
reckoned as a percentage' of the value' of all crops comleiiu'd, that, its 
tremendous jiroportions Ix'c'ome' evide'iit. 

The l)est observe'rs ajijree that, in llu' a\('raf»;(*, iiise'ct (h'pn'dations 
equal at least 10 per ce'iit of the value' of all farm e're)])s. Our aj^ricul- 
tural ])roducts in this e'ountry have' ne)W re'ae'lu'el an annual weerth e)f 
SI 0,000, 000, 000. The' te)tal elama^»;e' wroiij!;ht by insects, therefeere', may 
fairly be jdae'e'd at SI , <100,000,000 e'ach se'asem ! This is imarly five 
times as jz:re'at as the; eombine'd appreejeriatieins for the' IJnite'el State-s 
army anel navy; is e'ejual to the e'litire' bemele'el elebl of the linite'el 
State's; is more than four time's tlu' annual pre)pe'rly le)ss by fire*; meere) 
than fourte'en time's the annual ine*ome eef all e'olh'j^e's in this e'e)untry; 
is sixty time's pjre'ater than the' funels alle)tte'd annually to the United 
States Department of Aj>;rie'ulture, 

Value of a Knowledge of Insects 

Une[uestiotiably, the* le)ss elue to inse'ct attae*k may be' re'diie'e'el ma- 
terially by the' aele)])tie)n e)f pre)pe‘r methe)els eef pre've'ntie)Ti anel ce)ntre)l. 
In many case's, the pre>^ram te) aeleept invedve's ne) elire'e't fighting, sue-h as 
sj)raying, but simjely the shaping e>f farm, garele'ii, e)r eercharel praeitie'e; 
ale)ng line's unfaveerable! te) the inse'e*ts e',one*e'rne'ei — such matte'i's as 
judicious rotatie)!! e)f cro|)S, eer eth'aning fie'lels of wee'els. dVelay’s 
warfare against insect pe'sts strive's towarel pre've'utie)n as we'll as cure. 

In order to plan ejur e!amj)aign irete'lligently we; ne'e'el to know tlic 
me)re! important ge'neral fae-ts al)e)ut inse'cts as a class : main charac- 

teristics of the eliffe;re'nt gre)ups with which we havei te) eh'al ; how they 
have fittexl theanselve's te) survive; anel multiply; what, me'asures of 
control are ftelapteel to particular groups ; he)w the structure* anel habits 
of one; group re'iieh'r it susceptible to certain kinels e)f ce)ntre)l m^'asures, 
such as spraying, while in other groups wholly eliffere'iit measures are 
necessary. To kne)w the'se general faed.s is to pe)s.se*ss a funelameaital 
aei vantage in conducting successful warfare. Not to kne)w them usu- 



CHARACTKUISTICS OF INSKCTS 


ally moans tho loss of iiiiK' and monoy in attcanpliiif:; unsuitahlo reiiiedic's 
or noglociing good opi)ortimiii('s. 

Characteristics of Insects 

Tho plao(^ of inso(d.s in llu^ animal world is in a group known as 
Arthropoda, a word moaning “ joinh'd foot.” They are relat('d on tho 
one hand to spid('rs, sooipions, and cen- 
ti[)od('S, and on tho other to crabs, 

(irayfish, and tin; othca- crusta(aains. 

With tlu'so animals they have various 
points in conimon; for o.xamplo, a hard- 
ened body wall or “ external skc'lelon,” 
jointed legs oecairring always in j)airs, 
and a body made up of distinct rings or 
segments. 

()th('r characteristics are pi'ciiliar to 
insects alone, and siawc to deline tlaan. 

Tlu'sc; are as follows: a body com po.sed 
of three distinct regions, lic'ad, thorax, 
and abdomen; one ])air of comixamd 
ey('s; oiu' pair of antenna*, or “ hu'h'rs ” ; thna* j)airs of legs; two 
pairs of wings; and a p(‘cnlia.r, complicatc'd typ(' of growth, called 
metamorphosis, by which the individual go('S through three* or four 
unlike stages in its life round. 



Fic. 1. — A inito. An ar- 
thr()|)o(l, o'lati'd to ins('(‘ts. 
iMilarMiod and natural size. 
Ori^ijial. 







CITAITER IT 

The Parts of an Insect’s Body 
The Head 

Adult irisc'cts luive a more or less distinei liead, varying greatly in 
shape according to I la' liabits of the s|)ecies. 

Prominent on either side, near tlu; top of the liead, are usually to be 
seen the compound eyc's. ' These 
are very large in some groups, 
such as tlu' horsc'flies or dragon 
flies, which need to hav(^ ('spe- 
cially good vision, but are alisent 
in some oth('r groups, smth as 
certain parasite's, whiidi have little 
need of t he abilit y to s('e. A com- 
pound eye is made' up of many 
lenses, each with its own sc'iisi- 
tive area and nerve. The num- 
ber of these lenses often is givat; 
the common house fly has aliout 
4000 on each side. 

Between or above the com])oiind 
eyes are usually three simple eyes. These are small, but can b^ made 
out n'adily by looking (dosc'ly. 

Near the compound eyc's are the antennre, or “ feelers.” Their 
shape is diverse with the different groups, and is one of the valuable 
means of determining the identity of many insects, or of placing a 
specimen in its proper group. Bight or ten gc'ueral types of antenn® 
arc nxognized. 



Fig. 4. — TTi^ad of a boetlo, showing 
month parts. Knlargc'd au i natural 
sizo. Original. 
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IIKAI) AND THORAX 
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J^iil if wc ()l)S('rv(' tlx' head of a s(|iiash biiij;, wo fiiul no jaws or other 
parts tliat would s(‘rv(‘ to clx'w or Instead (here is a stout beak, 

and if we w(‘re (o diss('et this, we should 
it eontained a tiil)e for sucking 
up plant juiec's or other fluids. In ad- 
/ \ dition, we should lind in most inseels of 

/ H \ this I vp(‘, ( wool- thre(;])airs of lanec'ls within 

/ / Wal ^ \ b) lh<‘ beak, us(mI to punetiire or 


(' a greater 



rasp (h(‘ (issues so as 
f 1 o w of ( h e 


parts may Ik' 
kilh'd l)y eov- 
ering (he {)laii( 


\ / f('<'d wi(h a \. 

. poi.son, sueh as ^ 

h'ad ars(‘na((‘. Fm. 7. -Month parts of a 
I’k;. (1. Moutit parts of i„S(>(‘(s fitted for piore- 

a lioiK'vhee. Knlarfred. j,,^, suckiiig. Enlarged, 

Original. With SUeklllg oHfrinal. 

inoufli parfs 

do not eat the surfaet' of (he plaid and eannol Ix' kilh'd by appliea- 
(ions of stomach jioison. I’or th(‘ latft'r oflii'r ri'inedii's must be 
used, such as sonu' subsfanci' (hat will kill the insect, by corrosive 
action on its body. 

The Thorax 


Th(‘ middh' part of an insect’s body is calk'd the thorax. Usually 
it has thr('(' distinct rings, or segmi'ids. On ('ach si'gment is a j)air 
of legs and on t'ach of tlx' Itist two is a jtair of wings, except in the 
grouj) of two-wing('d (lies, which htive only a single jKiir, on the' middle 
segmi'id. 

An insect, s k'g consists, typically, of a snitdi joint next, the body, 
tlu^ trochaiitei’ : a large and heavy joint, tlu' femur ; a sleiuk'r tibia; 
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THE PARTS OF AN INSECT^ S BODY 


and a foot, or tarsus, made up of five joints, 
or sometimes less. On the end of the tarsus 
often oeeur claws between which is a small 
pad, or [)ulvillus. 

The wings vary gr(*atly in size, shape, and 
texture, /riicy constitute an im])ortant char- 
acter in separating insects into various groups, 
:is wilt be seen. For exam])le, beetles are 
easily n'cognized by the i)oss('ssion of a front 
l)air of wings that an* hardened or horny 
and serve sim|)iy as covi'rs for the large, 
mem))ranous hind wings. 

The Abdomen 

The third, or hind part of an ins(*ct’s laxly is called the abdomen. 
It consists ofteii of ten rings or segnn'iits, t hough frefjuently this 
number is rrdiurd. There /in* never /my legs on tin* abdomen of the 
adult insect. At the hind ('xtn*mity in both sexes are the reproduc- 
tive organs. Tin* two sexes are invarialily sejiarate in insects, and 
never normally combined in a singh* individual as in somii other forms 
of lower animal life. 



Fkj. S. — Ff)ot of ail in- 
sect, .showing claws .aiul 
pulvillus. Enlargcii. 
Original. 




CHAPTER HI 


The Internal Structure of Insects 
How Insects Breathe 

All insects, ovc'u those* livinjj; in wuiiT, nee'd air. But tlu'ir method 
of obtainiiifi; it is entirely ditrerent from tluit developed in higher 
animals. No insect has 
nostrils, or iuiy ope'iiing in 
its head tlirough whiedi it 
Imeathes. I nstead, I hen? is 
a row of small ape'rt tin's, 
calh'd spiracles, down ('ach 
side of its body, one on 
each s(‘gment, l.ieginning 
with the se'cond or third 
segment of the thorax and 
extending back along the 
rings of the al idomen. The 
spiracles of ('ach side o]>en 
into an air tube running 
lengthwise of the insect-, 
just within tlu; body wall. 

From th('S(? main tubt's 
smaller tubes diverge, and 
these in turn branch and re- 
branch, growing constantly 
smaller, until the finer tubes 9_ — Traclu'af system of an inscet. (Dia- 
permeate every part of the Krammatic.) Original, 

insect, even to the tips of 

the antenna? and tlx? joints of the feet. Tlu* tubes are known as 
trachcie and the entire group as the tracheal system. The smaller 
11 
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TllK INTERNAL STRUCTURE OF INSECTS 


tioii takes place. Thence it enters the intestine, where it is still 
further digested. Tlu' waste is expelled from the hind end of the body. 

Opening into th(‘ intestine iu‘ar the stomach an^ tubes that prob- 
ably serve as kidneys. They are known as Malpighian tubes. 

The Nervous System 

Most insects are extrcnu'ly active creatures, and have a well-de- 
veloped nervous system. 

Taking :i simple type, ire find that a pair of nerve cords begi/i in 

t he upper part of the head, 
encircle th(^ ('sojthagus, one 
on each side, again come 
close together or unite, and 
extend back to the hind ex- 
tn'inity of the body, lying 
just above the lower body 
wall t hroughout. 

In th(‘ ui)j)er part of the 
h(‘ad and in the lower part 
are (‘iilargements, called 
ganglia, from wliich are 
giv(‘n off branch nerves to 
the eyi's, autenuffi, and 
mouth parts. In the thorax 
there are three more ganglia, 
one for each segment, though 
th('sc may be more or less 
united. In the abdomen are further ganglia, often somewhat concen- 
trated toward the front end of the abdomen. Many branch nerves 
arise from the thoracic and abdominal ganglia. 

The Fat Bodies 

Within th(‘ body cavity are many irregular masses of peculiar fatty 
tissue. Th(‘ functions of th(‘s*e ma.sses arii not fully understood. It 
is known, however, that reserve food is tjtpred up in them, especially 



Fig. 13. — Gizzard of a crifkot, allowing 
niusclfs and grinding surfaces. Enlarged. 
Original. 
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Thk Sensks oi-’ Insects 


It is obvious that most insects j)osscss a \vcll-(levcloj)('(l powcu ot 
sijyht. It is not l)('licv(‘(l tliat hav(' (he jibilily to form iniati:('.s 
of ol)j('ets, in other words to “ s('e,” willi (Ik* j)reeisi()n of lii,i^h('r ani- 
mals. To a limited ('\t(‘nl (In' eompoimd (wc's probal)ly t;iv(' an insc'et 
certain powers of forming images uj) 1o a sliort distanec* — not 
more tlian a f('W feed. 'Pliey undoul)(('dly are well adaj)led lodisec'rn 
movi'iiKMit. Tli(' ocelli, or simple eyes, 
are fornu'd sonu'wliat on the plan of the 
human eye ; but the lens is of fixed focus, 
and th(‘ numl)erof lu'rves in tlu' rtdina is 
eomparaliv('Iy small. 

Th(‘ s(‘ns(‘ of iK'aring is well knowji to 
('xist among many ims('ets. The location 
of the auditory apparatus has been de- 
(('rrnined ir) c(‘rta.in sp('ci('s. Thus, the 
ant(‘nna' of sodk' in,s('ets are known to 
hav(‘ auditory functions; grasshop|)(‘rs 
hav(‘ an “ear” on the first segnaMit of 
the abdotiK'n ; other specii's liav(‘ a, 



Fio. 15. — "roiij'iic of a erificet. 
KnlarK^d and natural fsizo. 
OiKin.al. 


similar organ on tin' foreleg. 

Most in.sects have a .sense of taste, ddu' hypopharynx, or tongue, 
and short ai)pendag(‘s attacht'd to the maxilhe, or lower jaws, are 
commonly tla; ,s(‘at of this sense. 

There is aljundant (^videma? of tla^ exisbaice of a sense of smell. 
In fact this senst; is particularly well dr^velopt'd in many insc'cts, and 
serves to guide them to their food, to lead the fetnales to tlu^ proj)er 
plants on which to deposit tluar eggs, and often to bring the male to 

in 


SPECIAL SENSE ORGANS 


17 


the female at matirifr season. Minute stru(;tur(‘s found in the antcniue 
and the maxillary palpi are eominonly the seat of the olfactory sense. 

All insects have moni or less specially developed parts for exercising 
, the sense of touch. The antenna*, or “ feelers,’’ are primarily adapted 
to serve this function, but hairs or bristles connected with sensory 
nerves occur at various plactes over Uk^ body. This would be expected, 
since the body is so (*oniplet(‘ly covered with its armor of chi tin. 



CHATTER V 


The Behaviou of Tnsf^cts 

Most of th(' niov(‘in(‘nts of iiisocts aro automatic responses to a 
direct external stimulus. Imr ('xample, ants of certain species always 
move away from tla* li}!;lil ; tlu's, toward it. Roaches will attempt to 
crowd into narrow cre\ices, where tlu'ir Itody is in close contact all 
around with the surrounding sul)stance. Some kinds of caterpillars 
habitually crawl toward tla* ('uds of twigs, or contrary to gravity. 
Aquatic insects move toward water. 

Most of th(‘ mov('m<‘nts of ins('cts, if carefully analy/aal, will bo 
found explaiiiabh' as some of these simple n^actions. Jhit th(T(‘ is 
another group of movi'inents that are really comi)lex. An (example 
is seen in the s])inning of its cocoon by a caterpillar. Here we have 
genuine evidence of the workings of instinct. Yet (ivaai tlu'se ex- 
ami)les of insect behavior have one point, in common ; they are started 
by some simple stimulus, and onc(^ set going, they invariably are 
carri('d out to th(‘ sam(‘ conclusion, regardh'.ss of circumstances. Thus, 
a femah' codling moth, th(‘ panait of the common worm found in 
apples, freciueiitly lays ils ('ggs on tlu; leaves of tn'C's which are bear- 
ing no fruit, with theMiievitabh^ result that all its offspring die. 

Rarely, in tlu' highly specializcal orders, such as the bees or ants, 
ins('cts are observed to follow a proc('dure that seems to demand 
some reasoning power as its basis. An individual apparently will 
learn by experience, and voluntarily modify its procedure in going 
through a similar action. Such cases, however, are not • common. 
Most insect beliavior is automatic and purely reflex. 
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ClIAP'rER VI 

TIow Insects 'ruANSKoiiM 


Alt. insects, except two primitive groups of little importance, go 
through distinct changes of form in the life round of the individual. 
These changes constitute what is known as metamorphosis. 



16. — Illustpatiiifi complete metamorphosis. larva or caterpillar, 

cocoon and pupa, and adult of the Rusty Tus.sock Moth, Hemerocampa an- 
tiqua Linn. Original. 


Thus, the cabbage butterfly lays an egg. From the egg hatches a 
tiny “ worm ” or larva. The larva grows, and in due time changes 
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now INSECTS TRANSFORM 


to i\ “ chrysalis ” or pupa. And finally, from tho pujia (unorgcs Iho 
winged l)iitterll)|^ ready to begin the life round over again. This i.s 
an exainpl(‘ of ce/ap/e/e nivtaniorpfKh'iis^ including four distinct stag(\s - 
egg, larva, pupa, and adult. 

With the s(|ua.di bug wc* find the adult laying an ('gg, as bt'fonx 
But from this egg hat(*hes, not a larva or worm, but a tiny, active bug, 



Fio. 17. “ lllu.stratinK inooinplctn mrtiinidrphosis. nyinph.s, unU adult 

(}f tho ^(piash Bug, A nnm trialis Do G. Original. 

similar to the ^mrent insect exce{)t that it has no wings. This immature 
form grows, sheddjng its skin four or fivt; times, and finally with the 
last moult actiuires its wings and is now a typi(;id adult, The imma- 
tunj stage is known as a nymph, and this is an (‘xample of incompkle 
mdamorpho.sis, including only threti distinct stages insUaid of four — 
egg, nymph, and adult. 

In all ins('cts tlit* larval or nymph stage is the [leriod of growth. 
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To this stage belongs prinuirily the funetiou of feeding and growhig. 
The adult ins(X5t may or may not feed, l)ut it nevei*^ grows. To the 
adult stage belongs the fumition of mating and thus perjH'tuating the 
raee. The pupa, which we find in ins(a;ts with complete metamor- 
phosis, represents a resting stages devised to accommodate the tre- 
mendous change's taking i)lacc in the transformation of the wormlike 
larva into the winge'd adult. 

The type of metamorpliosis constitutes a fundamental character in 
separating insee^ts into gr()Ui)s. 
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Orthoptera 

Familiar to all are many of the specie's that go to make np this 
order: the grasshoppers, katydids, crickets, and roaedies. 

The entires grou[) is characterized by incomplete iiK'lamorphosis. 
T1 j(‘ immature form just hatched from an egg is quite similar in appc'ar- 
ance to the adult, except that it is very much smaller, and that it has 
no wings. As it grows, wing pads develop, and finally, with the last 
moult, the adult (;om('s forth. 

All iuseicts in this order have biting mouth parts. There are two 
pairs of wings. The front pair are h'at lu'ry , and, wlu'u at rest, cover the 
hind pair, which are thin 
and papery, and an^ folded 
in plaits. The anf.eimin 
vary, but frequently arc 
quit(i long and slender. 

The order is divided into 
various subgroups or fami- 
lies. Thus we have the 
jumping Orthoptera, includ- 
ing tin; Orylliche or crickets, 
the Acrididic or grasshop- 
])ers, and the Locusti(he or 
katydids; tlu^ running Or- 
thoptera, including the Klat,- 
tida; or roaches; the gr;js])ing Orthoptera, including the ^lantidte 
or praying mantids; and the walking Ortho{)tera, including the 
peculiar insects known as the Phasini(he or walking sticks. 

There are many injurious pests in this order ; some of them, such as 
the Rocky Mountain locust, famous for tlu; devastation tliat they liave 
wrought to American farms. Tlie immature stag(\s, or nym[)hs, as 
well as the adults, are destructive, though in less degree because they 
are smaller. 
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Mallophaga 


Those are parasitic iiisc'cts, commonly known as bird lico, although 
there are sonu' spi'ch's that infest domestic animals. 

The iiK'laniorphosis is incomplete. h]ggs laid by tlu* adult b'male 



Fk;. ho. — A hifiii^ loiiso. 

and natural size. Orij?- 

inal. 


hatch into minute cnailures looking 
much like the matun' inst'ct. 

The memlxM’s of this ordca* ant 
plainly adapt (*d for tlu'ir parasitic; life. 
Th(' body is llatleiu’d. There are no 
comj)ound eyc's. Wings are absent. 
Th(‘ ant ('lime an' short and simiile. 
The mouth parts an* htti'd for biting, 
and the food consists of tlie hairs or 
fc'athers of the host, or loose' scab's of 
d('ad skin. Th(' Mallophaga never 
f('('d on the bhjod of their host, as do 
th(‘ nu'mlK'rs of t he order Siphonaptera, 
the fk'as. 

Aliout 2000 species have been de- 
scrilied. 


Ocionata 

The adults in tliis onh'r are the dragon flies, often calk'd “snake 
fec'ders ” or “ darning nec'dles.” 

Metamorphosis is incomplete. The nymphs, which hatch from the 
eggs, are a([ualic, spending tlu'ir livi's b('neath the surfaia; of ponds or 
streams, wlu're thc'y k;ad an active' (‘xistenea;, ca})turing and devouring 
such other forms of animal life' as eamie within their naich. The mouth 
parts of the nymph are peculiarly adapted to its needs, being pio- 
vided with a hinge'd lower lij) which can be e.xte'ndeHl, and which bears 
hooks on its farther edge. JW nu'ans of these the nymph is enabk'd to 
catch its i)rey unaware's. 

The adults are large inse;cts, and liavc two pairs of strong, narrow, 
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Fiii. 21.- Adult dniKon My. Original. 


iTK'mbnmous win^s. l^acli \\’\n^ Is nuirkod with a shallow notch about 
midway alons its front marj^in. Adults as well as nymiihs are pre- 
dacious, living on otlu'r ins(‘(ds which th(\y 
captur(‘. Th(‘ir mouth parts are of the biting 
typ(!. They have large compound (wes, — as, 
ind('ed, w(' should expesd, in insects that live by 
(Capturing otlu'rs. The abdomen is slim, and 
is luwer provided with a sting of any sort, as 
is so ofb'ii su])pos('d. 

Insects of this order are of importance Ixv 
cause they make a business of capturing in- 
dividuals of oth(T s])('(ues, many of which we 
may reasonably assunu*, would be injurious. 

The order has lieen carefully studied, and 
about 2000 species have l)(‘en described. 

Thysanoptera 

The group to which has lieen given this 
name is made up of very small iirsects, many 
of which th(^ layman will re(;ognize rather by tla'ir characteristi(5 work 
than by acipiaintancc' with the appearance of the insect itself. Their 
common name is “ Thrips.” 
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l-'ic,. 2H. — Adult thrips, 
Euthrips tritici Fitch. 


l\rrtain()rph()sis i.s inconiplpio. Both 
nyiiiphs and adults arc shaidi'i* insects, pro- 
vided with sucking mouth parts. Tlu' adults 
have two [tairs of jx'culiar winj^s,. very nar- 
row, almost without vt'ins, and frin^i'd alon^]; 
the margins with a row of Ion;; hairs, s('i 
elo.s(‘ to;;<'ther. Th(‘ win;;s are laid alon.t; 
th(' hack wlu'ii not in u.se. In most spcci(\s 
th(“ adults arc not mort' th.an oik' tenth or 
ojte Iwt'lflh of an inch i/i Ivii^th. The nii- 
tenme are comjtaralivt'ly short and simple. 

rsuiilly the presence of thi'st' insects is 
reco;;ui/(‘d first hy a wViiteiiin;; of tlu' leaves 


On^iruil. oj. -i shriveling 

of ()iJi(rj):irls()n 
which they happen to h(‘ feeding. Clo.se 
examination will then reveal the tiny 
active insect itsi'lf. 

Hemiptera 

A large grouf), including tin; true 
'‘hugs,” characterized throughout hy 
sucking mouth parts. 

Metamorphosis is incomplete. Active 
n3mip}is, which look mon? or le.ss lik(‘ the 
adulfs excej)t tliai they have no wings, 
hatch from the eggs laid hy tlic panait 
fenial(‘. 

There are two large sulidivisions in 
tliis order, tlu' Ilomoptera and th(‘ Het- 
eroptera, distinguished from each other 
hy the type of wings, and the manner in 



Fio. 24. — A cicada. Sul)- 
onha- Ilomoptera. Oriirinal. 


which the heak is attachc'd to the head. 


In th(! Ilomoptera tlie wings, four in nundier, are menihranous 
throughout, and when the insect is at rest, usually are held in a slop- 
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ing position along tho back, liko the two sides of a hip roof. The 
eoinmon “ locust/' or cicada, is a familiar example of this suborder. 
In the Homo])tera th(‘ sucking beak arises from tlu' hind part of 
the lower sid(' of the head. 

The TI(!teroptera are well illustrat'd in the squash bug.” In this 
suliordt'r (he front pair of wings an' horny in the half neaix'st the in- 
sect’s body, and thinner iu the outer half. The hind wings are mem- 
branous thr(mgh()ut. When at r('.sl , ( he front wings are laid along the 



25.— The water l)U(;, Lrlhoccnin amcricattus L('i(ly. Suborder 

Ileteroptera. Orij^inal. 

ba(!k, with the thin, outer halves crossed, one on top of the other, while 
the hind wings arc* conc('aled beiu'ath the front, pair. Ofti'ii, wlien the 
insect is at n'st , its wings look as if they were a jtart of its body, though 
there is always tlu' tell-tale diagonal line where the thickened part of 
the wing givi's way to the thinner ])art. In the II('t{'i‘()i)tera the beak 
aris(!s from the front ])art of tlu^ head, though in many species it is 
sharply bent so that it ixVmts backward beneath the head. 

The more important families of Homoptera are as follows : 

Cicadida', the cicadas or, as commonly calk'd, “ locusts.” 

Jassidab the leaf hoppers. Destructive pests. 
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Psyllithr, tho psylliis. Miiuito, jiunpin^ forms. Pkiiit feodors. 
Aphi(lida\ th(' i)lant lico. 

Co(‘rida\ tli(‘ scalo ins('(‘ts and mealy biij>;,s. 

The more important families of Heteroptera are as follows: 
R('dinii(la‘, the assassin hiij^s. Predaec'ous on otlier ins(‘ets. Occa- 
sionally attack man. Have a strong, 
thr('('-jointed beak. 

Tingitida', the lace hugs. Wings finely 
reticulate, looking like; lace. Plant feed- 
ers. 

Aeantliiida*, including some plant feed- 
ers; al.so th(‘ common Inalbug. 

(’apsida*, tlu' Ic'af bugs. Psually small. 
Ofb'ii injurious. 

Lyga'iebe, the chinch bugs. De'struc- 
tive plant fe'ealers. 

C'oreida', the sejuash bugs. Often ill 
siiK'Hing. Some' specie's rather large. 
lk'ntatoniida\ the' stinkbugs. The 
Fk;. la;. - tIh- ui;uit wafer hunily ine;luele's beit h jdant fe'e'elers anel 
wirm.-s folded. Siih- preahie'e'ous feirms. 

Older Heteroptera. eirifii- Thvre'eie'orida*, the' ne'gro bugs. V('ry 
.small forms. 

Pe'elieuliebe, tlie sucking lice', parasitic em mammals. 

The; nunilier of de.scribe'el s|)e'cie‘.s in the llemijite'ra exceeds 2(),(X}0. 

Coleoptera 

The; eireler Oole'optera inchiele's tho be*etle;s, reaeiily elistinguisheel, as 
a rule', liy the fact that the front pair of wings are harelen(;el anel act 
simply as horny coverings feir the larger, membranous hind wings, 
which are; feildeel beneath tho ot.hers when at re'st. 

Metamorphosis is coniploto. There; are four elistinct stages, insteael of 
thre'o, as with all the eitlier orele;rs me;ntie)ne'el thus far. Mggs are; laid 
by the aelults, and from these hatch worrnlikc larva;, commonly called 
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grubs.” A resting stage, or pupa, follows the (‘onipletion of growth 
of the grub. Finally from th(‘ j)upa ('in(‘rg(‘s th(‘ adult beetle. 



Fi(i. 27. A IjdchiKKstcnia. Orisiiuil. 


The mouth parts an* formed for l)irmg. In one subgroup within 
this ordi'i’ tlu' lu'ad is proloug(‘d in a sort of snout. This is not a 
sueking organ, but bears at ils 
end triK' jaws, adajdnd for biting 
and elu'wing. Th(‘ larvae or 
“ grubs ” of the snout beetles 
have no k'gs. 

The antennse are of many dis- 
tinct types, ranging from simple 
filiform or moniliform shapes to 
complex types tliat can only be 

classed as “ irregular.” Some of . , , ,, o, , 

^ Fic. 2S. — A nout boctlo, RhynchttCN. 

the subgroups are commonly d(‘S- FailarK('d and natural sizo. Original, 
ignated according to the kind of 

antenna; as, for example, the Clavicorns, the Lanudlicorns, or the 
Serricorns. 

Something like 20,000 species have been described. 





now INSECTS ARE CLASSIFIED 


. 30 . 


Tlu're are iiiaiiy faniilies, in i)racti(‘ally all of which aia^ to bo found 
spocios of itnportanco. A fow of tho typical families an' the following : 

('aral)ida', tho ground bcotlos. Active insc'cts l)oth as larvue and as 
adults, and usually jm'dacoous. 

►Silphida', the carrion beetles. Larva' and adults food on decaying 
animal matter, 

( 'occinellida', the lady Ix'etles. Ikth larv:c and adults predaceous.. 
One of the most beneficial families. 

Idaterida', the click beetles. Parents of the wireworms. 

Buprestida', the adults of th(' “ flat-head('d borers.” 

Scarab a'id a'. Large beetles, well illustrated in the “June bug.” 
d'he larva' of some feed on decaying animal or v('g('table matter, while 
others an' highly injurious. 

('erambycida', the parents of the “ round-headed borers.” 

(’hry.soriK'lida'. Typical h'af ('aters. l-lxamples are the potato beetle, 
asparagus beeth', and many others. 

Meloida, the blist('r beetles. 

( urculionida', tlie curculios. Snout beetles. The larvae legless 
grul.)S. 

Siphonaptera 



Jl’ IO. 29. — Adult Enlarged. Original. 


The Siphonapteni in- 
clude th(' tl('as. The order 
is a small oik', but is in- 
ten'sting bf'cause of the 
adai)tations t hat it exhibits 
for parasitic, or predaceous 
existenc('. 

Metamorphosis is com- 
plete. From the egg 
hatches a h^gless larva, slen- 
d('r and wormlike, which 
lat,er transforms to a pui)a, 
and from . this in turn 
emerges the adult, ready to 
begin the life round again. 
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The adults arc pra(di(;ally wingless, though small, scalelike projec- 
tions from the top of the thorax sliow where the wings should be, and 
perhaps once were. The body is flattened laterally, thus {'iiabling tlie 
insect to slip around easily among tlu! hairs of its host. While the sur- 
face of the body is (luite smooth and hard, it is provided with regular 
rows of stiff bristles, pointing backward, which help to force the insect 
in the direction in which it wishes to go, and likewise help it to escape 
from the fingers of its captor. A fiirlluT ('vidence of its })arasitic life 
is seen in the entire absence of compound (‘yes. The mouth parts are 
fitt(‘d for sucking. 

Diptera 


The insects falling within this order are easily recognized from the 
fact that they have only a single pair of membranous wings. The 
order includes tlie groups thjit we speak 


of as flies, mosquitoes, midges, and 
gnats. 

Metamorphosis is complete. Th(‘ 
larva is commonly -calkM a maggot, 
and is without feet. In most species 
it has no distinct head. In many sub- 
groups within this order the piqm or 
resting stage pri'ceding the adult is 
peculiar in that it is imilosed within 
the hardened and shortened skin of 
the larva. 

The single pair of wings borne by 
the adult are on the middle segment 
of th(', thorax. On the hind s('gm(‘nt 
are a pair of small knobs, represent- 
ing the second i)air of wings found in 



Fio. ;t0. — Adult fly, Tubnnus. 
Eulargod to twice natural size. 
Original. 


other iiLsc(jts. 


The mouth parts are primarily of the sucking type, but often are 
complex, and frequently are modified so that certain of the parts are 
fitted for piereing or for ra.sping. Thus, in the horseflies there arc 
sharp lancets in addition to the sucking tube, the former penetrating 
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tlio tissues uiid Mssistins in hriufying on ii generous flow of blood, which 
the latter conveys to the insect’s pharynx. In th(‘ female inoscpiito 
similar structures are fouml, sharj) stylets penetrating the flesh and the 
pharynx j)uniping the blood up througli a sucking tube'. 

Tlu' antenme are of various shapes, from th(‘ elaborately h'athered 
structures of ih(' male mos(piito to the short, [X'culiar form, orna- 
mented with a proniiiuMit bristle, found in many of th(‘ s()-calle<i 
“ flies.” 

Classification within the order is eomjdex, and is bas('d partly on tlu' 

matmer in which the jnipal 
skin is ruptured when lh(‘ 
adult (‘m('rg('s, partly on 
the typ(' of aiit(‘nna, partly 
on th(’ arrang(‘nient of Die 
v(‘ins in th(' wings, as wi'Il 
as otluT structural pecul- 
iaritu's. 

Moj’(‘ Diari 4().0()0 specie's 
hav(‘ Ix'i'U describe'd. 

Tlu' number of familie's 
is very large*, but ainemg 
the iTiore* inipeirtant grouj)s 
may lie* mentioneal the 
feillowing: 

Fid. — Adult eunsquito. lOnl.-iri^cd uiid z-i i- • i 

natural .iz,.. Original. ( ulln.hc, fl.O niOS(|UI- 

te)e‘s. A nuisane*e‘ to man 
anel elomestie animals, anel in some case‘s e*arri('rs eif elise'ase*. Ij-irva; 
ae|uatie*, as a rule*. 

C’hiremomiehe, the mielge*.s (liut neit the* .se)-e-alle*el mielge's attae'king 
wheat, clov'er, and the like;). Larva* etften aeiuatie*.. 

(’ecielemiyiida*, the; gall midg(*s. Many injurious siiecie's, .semie of 
prime* importance, as the Hes.sian fly. 

Simuliehe, the black flie*s. Attack man anel elomestie animals. 
Tabanida*, the* horseflie\s. 

Asilida*, the robber flies. Pre'daceous on other iiLsects. 
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J Syrphida', the syrphiis flies. The larvae of some species are pre- 
laccous oil noxious insects. 

(Estridie, the l3otfli(‘s. The larVcT an^ notorious parasites in main- 

RMuscidie, a very large family including the common house fly. 
STachinida', tlie tachina flies. The larvie often beneficial because 
packing noxious insects. 

FAnthomyiida', including the root maggots. 

A special interest attaches i,o this order because several of its mem- 
bers have b('en directly conncs’U'd with the transmission of serious 
human diseases, as dismissed in a latia* cJiapti'r. 

Lepidoptera 

The ins(‘cts included within this ordi'r a.r(* the moths, the skip])ers, 
and th(! Imitc'rllies. The main charact(M-ist ii; of the order is the fact 
*lhat the wings and body arc', covered with minute scales, which are 
arrangiMl in dc'finite patterns and 
ofbai give to the wings beautiful 
and elaborate colors. 

In all L('pidoj)tera then^ is com- 
plete metamorphosis. The larva 
is commonly known as a cater- 
])illar, or simply as a “ worm,’’ 
the latter term mori' fnapienlly 
at-tiu^hed to larvie that an; not 
coveri'd with hairs. Thus, on th(‘ 
one hand, we speak of th(‘ cabbage; 
worm and the canker worm, on 
the other the tent caterpillar and 
the yellow-necked caterj^illar. The 
larvie have tliree jiairs of h'g.s 
near the front (Mid of the; body, a single pair of h'gs or clasj)(;rs at 
the hind end, and usually two to four pairs of fleshy jirolegs between. 

All adults in the order Lepidojitcra have four wings, except in cer- 
tain species where the wings are entirely lacking. The mouth parts 



Fi«. — Sc:il('s from the wing of a 
Initterfly, Poiitia. lOiilarged. Orig- 
inal. 
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are fitted for sucking. The adults in this group take only liquid 
nourishment, or frequently none at all The hirvic, however, are 



Fio. 33. — A butterfly, Argynnis. Original. 


provided with well- 
developed jaws, 
ada|)ted for biting 
and chewing. It i.s 
in the larval stage 
that, the re])re.sent- 
utives of this order 
are injurious. The 
moth itself, or but- 
terfly, is harmful 
only in the sense 
that it is the parent 
of a su(!ceeding de- 
structive stage. 

The antennai 


are of three general types, and separate the order into its sub- 
groups. Butt('rflies have slendcT ant('nme composed of a large 
number of indistinct rings or segments, with an enlargement or club 
at the end. In the skippers the club at tlie end of the antenna is 
somewhat elongat('(l, and is turned l.)ack at the farther (md in a slender 
hook. The antenme of moths arc more or less feathered, oft(ai elabo- 
rately so. Butterflies are usu- 
ally on the wing in tlu? day- 
light hours, while moths have 
a tendency to fly at night. 

Butterflies habitually rest with 
their wings folded tog(!ther ver- 
tically above the body; skip- 
pers may hold the wings in a 
similar position, or may hold 
th(! front wings vertical and 
the hind wings horizontal ; moths habitually rest with their wings 
held horizontal or rooflike, or curved around the abdomen. The 



Fig. 34. — • a hkiijpor, Alrylone. Original. 




LEPIDOPTERA 


35 


bodies of hiiticrflics arc slender; those of skippers are rather stout; 
the bodies of moths are typically heavy. 

About 00,000 species are known. In classification among 
this tremendous nunilxT us(‘ is made of the markings on the wings, but 
especially of the veins in the wings. 

The number of families is very large, and injurious species are found in 
a large proportion of them, hlxani pies are as follows, though this list 
ncc('ssarily is- brief and ))y no nutans n^pn'sentativc of the entire order: 



Fi(}. 35. — A moth, Automeris, Original. 


(lossidae, the carpenter moths. Larvae l)ore in t he trunks or branches 
of trees. Pests of shade trees. 

Pyraustidjc. The larvie of many species are leaf rollers, and are 
serious pests. 

Grapholithidse. Adults small. The family includes the codling 
moth, the bud moth, and other pests. 

Tortricidae. The larvae usually work within webs. 

Tineina, a superfamily of very small moths, the larvae of which often 
are leaf miners, but sometimes construct cases within which they feed, 
as in the case-bearing clothes moths. 

Sesiidae, the dear-wing moths. Larvae often borers and very in- 
jurious, as the peach-tree borer, the squash borer, and others. 
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Nolodontidip. Larvio and usually food exi)osod. Examples 
are the yellow-nocked and tlu; rod-hurnpod caterpillars. 

Gcomotridse. Parents of the “ inoasurinf^- worms.” 

Noctuidio. An immense family. The moths lly at night. The 
larvie include many of our worst insect pests, such as the army worm, 
cotton boll-worm, and cutworms. 

Lymantriidie, the tussock moths. 

Sphingida', the hawk moths. Large insects. Larvie conspicuous. 
Example, the tomato worm. ^ 

Saturniidio, the silkworm moths. Larvie large and armed with 
tubercles or spim^s. 

Lasiocampidie. Tlu; larvie often construct large nests, as the hmt 
caterpillar. 

Pi('ridie. A common family of butterflies, including the imported 
cabbage worm, 

Hymenoptera 

Th(! order Hymenoptera includes the bec's, aids, wasps, sawflies, and a 
host of jiarasitic species, many of which an^ extn'iiH'ly minut(‘. 

Metaniorphosis is comjihde. Tlu* larva is grublike or wormlike. 
Often the pupa is inclosed in a cocoon. 



Fig. 36. — A sawfly. Enlargid and natural sizn. Original. 
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Adults in this order are charaeterized by th(^ possession of two 
pairs of wings, both pairs membranous, the front pair larger than 
th(5 hind pair. The mouth parts are com- 
plex, and are adapted for biting and for 
sucking. However, the structure of the 
mouth parts is not usually of direct eco- 
nomic importance, since the adults do not 
halntually feed on or destroy that which is 
of value to man. 

In one subgroup of the llymenoptera the 
abdomen of tlu^ adult is broad at tlu* 
point where it joins the thorax ; in other 
words, the insects are “ broad waisted.” 

Tliis section includes the Tenthredinidie or fi,j, s7. — The saws of a 
sawflies, a family containing many injurious sawfly. Knlargc'd and nat- 
species. The name sawfly is given to this • f^riginal. 

family because the end of the abdomen in the adult female is provided 
with genuine saws, which it uses in making a place for tlu^ deposition 
of its eggs. Sawfly larvae strongly resemble the larv® of the Lepi- 
d()pt(‘ra, but may be distinguished from them by the number of pro- 
legs — the fals(^ l('gs situated Ixdnnd the three pairs of genuine legs 
near the front etid of the body. Th(‘ larvae of sawflies usually have 

six to eight pairs of these pro- 
legs, while those of tlui butterflies 
or moths have nev(T more than 
five ])airs. Examples of injurious 
sawflies are seen in the pear slug 
and the currant worm. 

A closely ixdated subgroup of 
the Hymenopt(U‘a comprises a 
number of families in which the 
h'lnale is provided with a boring 
api)aratus at the hind end of the 
abdomen. These families include some of our important beneficial 
species living as parasites in the bodies of other insects, the Ichneu- 



Fi(i. .38. An ichneumon, Pimpla. 
Original. 
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monidiu Chalcidid.T, and others. With these the abdomen is joined 
to the tliorax by a narrow waist. 



Fig. .‘iO. — Adult wing(‘d FiilargiMl and natural size. Original. 


Finally th(Te art; the stinging Ilyinenophuvi, which also are narrow- 
waisti'd, lik(! tlie boring IlyiiKniopteni. Typical specimeiLS are the 

(•oiiirnon Ikh^s, wtisps, and ants. 
It is within tlu'se families 
that we find social develop- 
nu'iit at its lu'ight. Few in 
this section ant classed as in- 
jurious, the exceptijons being 
found principally among the 
ants. 

The stinging Ilymenoptera 
are divided into the following 
superfarnilies : 



Original. 


Fig. 40. — A wa-sp, Sphcciwi. 
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Formicina, the ants. Many 
species wifh high social develop- 
ment. 

Sphecina, the digger wasps. Soli- 
tary in their habits. A large group, 
including many families. 

Vespina, the true wasps. One 
group is solitary and another social. 



Fig. 41. — Aheo, Ronihiis. Original. 


Apina, the bees. Various hal)its, 
but all colle(!t pollen or honey to 
f(‘ed tlnur young. 


The number of described species of Hymenoptera is in (excess of 

30 , 000 - 




chapti<:r viir 


How Insects Skhkad 

The spread of insects is brought about by a gn'at variety of agencies, 
some of which are within human control, while others are not. It is 
the purpose of this chapter to point out a few of the former as well as 
the latter, and to emphasize th(‘ value of taking precautions to prevent 
the spread of noxious .sjx'cies. With many serious i)ests an ouii(;o of 
prev(‘iition is worth a good many pounds of cure. 

('ertaiiily the power of fliglit possessc'd by most insects is normally 
their princii)al m(‘ans of dispersal to new feeding grounds. Unfor- 
tunately this is a matter usually (juitc' beyond liuman control. Nc^ver- 
tholess, as will be seen later, there are barriers even to powers of flight, 
and some of our most injurious f)ests, wliich are cai)able also of sustained 
flight, would never have reaclu'd this country at all, or the section where 
they arc now a menace, had it not been for other means of dispersal 
entirely within the control of man. 

Strong winds, streams, ocean currents carrying debris or drift 
infested with ins('(;t.s, birds which are known occasionally to bear 
minute forms on their feet — all these are occasional means of the 
dispersal of insects and tluar introduction into new localities. 

i|jt if we were: to n‘(!kon up the hundred pests that are working 
gn^atest havoc with our farms and ondiards to-day, we should find that 
at least half of them, if not tliree fifths, had been introduced, directly 
or indirectly, through the agency of man himself. 

1 he ways in which this comes about are many. When shrubs or 
trc(!s are imported from foreign countries, they are likely to bo infested 
with pests lu'w to lliis continent. The insec^t thus imporhd is apt to 
get a foothold and to develop into a pest of the first magnitude. It was 
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in this way that the Ban J()s6 scale was brought to tlui United States, 
and similar circumstances made possil)le the introdmition of the brown- 
tail moth. 

Various substances us('d as packing for manufactuiu'd products im- 
ported from th(^ far corners of the world may liarbor threatening insects. 

Fruits, fruit products, or other edibles inii)ort{'d for consumption 
in the United Stat(‘s may, and often do, introduce injurious species. 

Undoubtedly the imvjoTity of the p(5sts thus accidentally introduced 
fail to become establislu'd and never are heard from. But if only an 
occasional species gains a foothold and multiplies, the results arc 
sufficiently disastrous. 

Finally, it happens sometimes that living specinums are imported 
for experiment or study, and through accident are allowed to escape. 
The best-known exam])le of this is found in the gyi)sy moth, now cost, 
ing New England millions of dollars in attempted sui)prcs.sion or control. 



(CHAPTER IX 


L\si:cts as ([iititiEits OF Disease 


Within coinpaniiivvly wivnl years carcM study has been i^ivrn 
to insects ns carriers of hunian (lis(\*i.s(‘, with the rosiilt that astoundiiig 
facts have heen disclosod. W(‘ know to-day that several of the serious 
and fafal diseases <hat aOlict man, and several others to which domestic 
animals are subject, are carri(‘d or transmitted by inse(!ts ; and in some 
cases the disease is carried in no other way. The study of these facts 
and possibilili('s constitutes the new Medical Entomolo^':y. 


House Flies 

Beyond doubt the commonest and th(‘ worst offendc'r is the house 
fly. Jioth observed facets and careful e.xperinu'uts have proved that 

this insect is instrumental in 
the spread of typhoid hwer, 
tuberculosis, and certain intes- 
tinal diseas(!s, and tlu-n; is every 
pr()l)al)ility that further study 
will reveal others. 

The habits of the fly in its 
choice of breeding plac.c^s, its 
irrespressible tendency to enter 
our houses and walk over our 
food, and the structure of its 
body, esi>e(‘ially its f(;et and its 
tongue, form the chain of circum- 
stances by wliich the transfer of disease germs is brought about. The 
same fly tliat spemt its larval life as a maggot in filth or infected excre- 



Fki. 42. The Ho\iw t’ly, Af UKca domes- 
lien Tiimi. EiiUirgcd. Original. 
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mont later comes throuj^h our opened doors or imscreeiied windows, 
its hairy feet loaded with dangerous g('rms, and alights on the food set 
on our dinner table. Or, coining from ilu^ street, where it has been 
feeding on the sputum of some unfortunati^ victim of tuberculosis, 
it brings in the deadly liacteria in the ridges and hollows of its tongue. 

Mosquitoes 

In a wholly diffenait manner the mosipiitoes of certain species have 
been proved to inmsinit imihirhil fever. Indeed it is known that this 
disease ne\x'r is transmitted in 
any other way. lien', in contrast 
to the fly which simply carric's 
germs mechanically on some part 
of its body, we have an insect 
that serves as an intermediary host 
to the organism, the latter going 
through a definite part of its life 
round within the body of tlu^ 
insect, the remainder within the 
body of man. The mosquito 
itself is infected by sucking the 
blood of a human being suffering 
from malaria. The organism that 
causes the disease, lieing thus 
transferred to the stomach of the insect, goes through (jertain change's, 
and eventually collects in large numlx'rs in the salivary gland of the 
mosquito. If, now, this inseid liites anothe'r person, the organisms are 
transferred to the latter, and shortly develop in the' blood, giving 
rise to the characteristic chills and fever, reeuirring at re'gular intervals, 
according to the particular type of organism with which the mosquito 
has been infected. 

As a direct result of this knowledge it has been possible to bring 
about phenomenal results in fever-ridden districts, by careful screening, 
and by isolating fever patients so that mosquitoes (U)uld not get at 
them while they were suffering from the disease. In places where this 



Fi(i. 4:i. — A malariiil ni()S(aiit(), An- 
opheh'-'i niaculipinni.'i Say. Enlarged 
and natural .size. Original. 
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work hiis 1)0011 oarofully doiio tho (k'jilli rato from malaria has boon re- 
(lucod to a small fraotion of that fornu'rly iirovailin^i;. 

Other Diseases Transmitted 

Yellow fever is transmitti'd solely by ei'rtain spoeies of mosipiiiocs. 
In Alontana and Idaho a disease known as spotb'd fi'vc'r is carried 
by a tick. Tlu' torrildy fatal bubonic plaj»;iio is transmitted larf>;oly by 
fleas. A species of Hy has lu'cn found to b(' tho moans of siiroad of the 
sleeping sickness that has been ravaging some sections of Africa. Yet 
this is only a ])art of th(‘ known list. 

Among domestic animals, a. striking ('xamph* is found in 1 h(' disi'aso 
known as Texas h'vor, which luis causi'd tn'iiKuidoiis lossi's among 
owners of catth'. TIk' organism cau.sing this diseasi' is carried by a 
species of tick, aiul inhrtioM invariably taki's jilace only through the 
bite of this tick. In Asia, and Africa, otluM’ si'rious or fatal diseas(\s 
of doiiK'stic animals hav(‘ Ikm'u traci'd to insect carriers, and it is 
probable that similar discoveries will bt* made liere. 
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Scores of sjx'cies (Ic'peiid Inr^ely on insects for tlu'ir food during a i)art 
of the y('ar, if not tliroughout all of it. Afnong our best friends arc 
'^the swallows. chickad(Ts, cuckoos, the kingbird, catbird, robin, blue- 
bird, and th(‘ woodpeckers; but this list is inen'ly suggestive. 

Birds are peculiarly httc'd for (hading with outbriaiks of injurious 
inmTs. Possessed of the junver of they enn fioek to jdnei's wJure 
insect pests that (hey enjify are in afnmdance. At the same time 
A}}(\v are not buuJid to niaintain a s|H'cies at naisonabh' abundance 
in order to prol('ct their source of hod and keep it from (lisa])p('aring 
entirely, as is the case with many insect parasites. 

Toads are ('iititled to prominent rank as destroy(‘rs of insects. The 
number of specimens consumed by t luan in a sea.son is enormous. ( )t lu'r 
animals that live on insc'cts to a considerable e.xteiit are skunks, moles, 
and field mitte. 

Efficient ('neniies of arjuat i(^ ins(‘cts, or of such as spend part of tlieir 
lif(' beneath the water, are various species of fishes. 


Predaceous and Parasitic Insects 
Th(' gn'atest inroads in th(‘ ranks of injurious insects are made by 
other members of the same gr(‘at. class itself, by tlu; predaceous and 
parasitic insects. 

In general, we speak of pnalaceous in.sects as thos(' tliat attack 


and f(.'ed on other insects or animals ( 
dependent on a singh- individual 
host for their exi.sb'ma*. Thus 



)f various sjx'cfi's, but are not 



Fig. 47. — Adult Rracouid. 
An CKK ixira.sitc. Enl.artiod 
und natural size. Original. 
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Ki(i. 4(S. — Larva, yliowiiiK 
oxit holes of parasites. 
Original. 


the dragon fly, poised in air and 
waiting? to ])oiinee on some unwary 
gnat or fly, is predaceous. * 

A [)arasitie insect, on the other 
hand, usually is highly spc'cialized 
for existence on some ]^articular sjtecies 
of host, and has reached such depend- 
ence oti its host that if the latter . 
dies bel'on' t he parasite has completed 



Fi<;. 40. — I'iggs of a parasite on a eiit- 
worni. Original. 


its life round, the itarasitt; perishes. iMtiny parasitic insects live 
within tluHiodic's of their hosts. A familiar ('.xample is found in the 
species that lays its (‘ggs in tlu^ body ot the tomato worm, the 
parasitic grubs finally gnawing their way to the surface, where they 


spin tiny, white cocoons on 
For most of us, the 
tremendous work of para- 
sitic and jiredaceous spe- 
cies in destroying inst'ct 
pests passi's unnotici'd. 
It is brought to mind 
when we s('e or hear of 
a bad outbn'ak of some 
injurious ect, and later 
oliserve that the threaten- 


th(“ body of tluar host. 



Vic. .^)0. — (.'ocoons of parasitt's on a lai\a. 
Original. 


ing species has suddenly grown scarce — sometimes seemingly disap- 
pi'ared from the face of the earth in tlu' very localitii'S where it 
had bet'll abundant.. If we were to follow U]) such cases carefully, 
we should find, as a rule, that as soon as the threatening species 
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bogan to grow oxcossivc'ly uuniorous, sonio 
oiH‘ of its ('iioinios, stiinulatc'd by Iho abuii- 
(laiu'c of food, iiicivasod so rapidly that with 
tho next g(‘neratioii or the next season the 
injurious sjM'eies was well-nigh wipi'd out of 
exist (‘iiee. 

In truth, there is a sort of natural balanee 
between tlu* nuinla'rs of a givt'ii s])eei('S of 
inseet’ and those of its eiK'inies. If the insc'ct 
inereases abnormally, the parasites are stimu- 
lated to heavy inen'ase and the numbers of 
Fic. 51. — Pr(‘d:ic(‘«>ua rapidly diminished. If, on the 

OriK- i i i i i i i 

ollu‘r hand, tm' iiost deen'asc's al)normally, the 
parasit('s perish from lack of food, and thus, 
freed temporarily from iheir ntiaek, the host is ena})ied lo inereasc 
once more. 



Consideration of the ulmv law helps greatly to e.\])lain the fact 


that injurious sj)eeies imported 
from a foreign country are so 
often intolerable pi'sts. \V(' 
have brought over tlu' host wit h- 
out its enemies. Finding con- 
ditions here congenial, it multi- 
plies to excessive numbers, 
('sca|)iiig th(! attack of the 
|)arasites that would have takcm 
it in hand in its native home. 

Occasionally, it has been found 
possible to import artificially 
the parasites of an introduced 
pest, and to establi.sh them 
successfully in this country. 
But the vi'utun' is t(*dious and 
exceedingly difficult. Bonn! (con- 
dition of weather or tenipera- 



Fic. 52. — Adult tnchiiiii lly ; oiihuKcd 
and tiatural size. The larviu arc para- 
sites. Original. 
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turo is found unfavorable to an essential parasite ; or it is discovered 
that in its new home the parasite itself is attacked by some enemy 
from which it was free in its native land. Rarely, however, the 
experiment is successful; and the few instances that do work 
out. satisfactorily abundantly repay for the labor and cost of all. 

'.riie most extensive attem])t at the introduction of parasitic and 
predaceous enemies from abroad for the control of a menacing pest is 
(hat now in i)rogrcss, uiuh'r 
the auspices of the Bureau of 
Entomology of tlie United 
States Department of Agricul- 
ture, in th(5 fight against tlu‘ 
gy])sy moth. At least ton or 
twelve sj)ecies must, be col- 
Icctcd, imported, and eolo- 
nized successfully, in order to 
make this work a compIeU' 
success ; but there is excellent 
])ros])ect of ultimate accom- 
plishment; and meanwhile, 
no other known measur(‘s 
will avail to limit the ravages 
of t he pest. 

Among our valuable families of ])r(‘daceous inse(*ts jire the ground 
beetles, tigcT be('tl('s, and lady-bird IxM'tles in the order Uoh'optera ; 
the assassin bugs and many aquatic, forms in th(' orch'r Hemiptera ; the 
dragon flies constituting the order Odonata ; and s(‘veral families in 
the two-winged flies or Diptera. 

Two orders furnish the majority of our parasit ic specie's, the Diptera 
and the Ilymenoptera. The number of parasites within these orders 
is enormous. The principal families include the Tachiiia flies and the 
Syrphus flies in the Diptera, and tlie Ichneumons, Braconids, and 
Chalcids in the Hyinenoptera. 



Fi(i. r)^. — of s|). Pri'diuM' 

on plant lico. Knlargcd. Orif'inal. 
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Fungous and Bacterial Diseases of Insects 


Fungous diseases of various kinds attack insects, and occasionally 
are responsible for their death in large numbers. A familiar example 



Fiu. 54. — Tftil ('atcriiillur, MiRucosoma 
(i?7icri((in.(.i I' 111)., kill('(] |)y a fungous 
di.sca.so. Original. 


ditions of 
growth of tli(! fungus. 
Caterpillars of some 


is s('('n at the elose of every 
summer when many of our 
common house flies may })(' 
obsiTved clinging to the ceil- 
ing, tjieir abdomens distended 
and cov('red with a fine, pow- 
dery substance, while a ring 
of the sam(‘ light ]>owtler sur- 
rounds the insect’s body on 
the ceiling. 

Xcarly every season speci- 
mens of tlie common tent 
caterpillar maybe found hang- 
ing from a leaf or twig, the 
body misshapen and coven'd 
with a powd(‘ry growth. Mil- 
lions of brown tail caterpillars 
have be('n killed in tlu^ New 
Fngland states in tlu; last 
two years l)y a fungous 
disease. 

Attimipts have beem made 
to i)ropagate these diseases 
artiliciaJly. A fair measure 
of su(H!css has sometimes at- 
tended these efforts, but the 
undertaking is difficult, owing 


to the fact that certain con- 
weather and moisture appear to be essential to the 

species aie attacked also by bacteria of one or 
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CHAPTER XI 


Farm Practice in Relation to Insect Control 

To a coiisi(leral)lo e'xtoiit, — more than most of us suspect, — the 
depredations of injurious insects in our fields, orchards, and gardens may 
b(‘ reduced or conlrolliTl by the farm practice followed on a givi’ii place ; 
methods of tillage, crop rotations, and su(*h matters as thoroughness 
in eradicating weeds. More emphasis should be laid on the fact that 
all farm matters, including tlu' tax pai<l to insect jiests, are largely 
interdependent ; that candid considerat ion giviai to tlie subject of jirob- 
able insect attack wlnm planning the procedure for a season or a 
series of seasons invariably will pay, and pay well. 

Crop Rotation 

Of these various matters, crop rotation is one of the most important. 
An example will illustrate the point. 

Many insi^cts attack only oik' kind of plant ; say (‘.orn, for example, 
or strawberries, or onions. It may always be expected that a few such 
pests will find their way to a field that has biien jilanted to some one of 
these crops. If not very alnindant, they may, and prol)ably will, 
jiass entirely iinnotici'd, and the injury that they do will be so slight 
1 hat it may properly be disregardi'd. 

Now, many or most of the.s(‘ insects spiaid the winter close by the 
scene of their summer^s feeding ; in the ground, under rubbish, or 
elsewhere near at hand. As.sume now that this field is [dauted to the 
same crop the succeeding season. It will start out with an abundance 
of insect enemies, csiiecially adapted to that crop. Instead of an 
injury so small that it passes unnoticed we may have a disastrous attack. 

Again it is well to avoid planting in the same field in successive 
seasons crops that are closely related botanically. Some of our in- 
55 
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jurious spe(*i('s nltack not simply a variety of plant , Init any that 
comes within the same group, --for example, the striped cueumher 
beetle, which will feed impartially on nielons,'s(piashes, and cucuml)ers. 

It should be noted in j)assing that the plan that is good ju’aetice 
from th(' standpoint of avoiding insect attack is likewis(' th(‘ procedure 
recognized as wisest in maintaining the fertility of tlu* soil and avoiding 
difficulties on other scores. 

Special Questions in Crop Rotations 

Even where unlilv(‘ crops follow one another, it may be wise to alter 
the program b(‘caus(' of tlireatening insects left by one crop for the lU'xt 
in the rotation. To illustrate; wh(*n a field has Ihm'u in sod for a 
number of years, it is apt to harl)or large* nnmlx'rs of wirewornis. This 
is due to the fa(*t tliat, sod ground forms the natural bn-eding place of 
this insect. The* prese'iice* of the wir(‘worms might, not be* sus|)ected, 
for the grass roots on which they f(*(‘d an* so numerous in the soil that 
no appreciabhi damage would be done* to the sod. But., bn'ak up this 
sod, so that the; grass roots are killed, and ))lant the fi(*ld to potato(*s. 
The wirewornis will still be there in (considerable numb(*rs, since th(*y 
normally sp(‘nd two or three y(*ars in the larval stage. In tlu* whole 
field there will lx* l(*ft for th(*m to fe(‘d on nothing Init the .seed j)ot.ato('s 
that tlu* owner has placed in the ground. The result, if tluc field was 
well infested, will be a whol.s(*sal(c destruction of the seed potato(*s, 
and if tlie own(*r replants, a r(*p(*tition of the .same performanc(*. Had 
the field b(*('n planted to (clover, or .some other similar crop in tlie 
family of Itcgunucs, there would have been little or no injury. 

Fall Plowing 

Deep fall plowing is of value in destroying many forms of soil- 
inhal)iting in.sects— as well as helping to form a good .seedbed and 
conserve .soil moi.stun*. It is the habit (jf .sevc'ral pests of field and 
garden crops to .spend the winter as pupje or adults in tluc .soil, some- 
times in little (*arth(‘n cells. Deep plowing, late in the fall, dis- 
turbs these and throws many of them up to the surface of the ground. 
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Removing Crop Remnants 

Other inserts have the lial)it of hiding awn y under rul)bish or crop 
n'lnnants, such as old potato vines or cabbage; stiiin|)s. It pays to 
remove t hes(' as soon a,s t lie crop is off. The ve'getable matter that they 
represent need not be lost if tli(‘y aiv pih'd up in sonu> odd corner and 
allowed to I'ot, so as to form humus which later may lie used where 
(h'siivd. 

Destruction of Weeds 

W('c(ls m-c 11 Ki'iiui"'' i" ‘I"' t‘"('0i>rii)!iiiK noxious 

iiispcls. It is coinnioii Tor a |)cst I hat feeds on a Kiven variety of plant 
to make use of some elosely related iveed as its .source of food untd 
t,l,e eultivate,! crop is ready for attaek. Some of our sarden insects 
habitually thus eke out an existence in the early spring or late fall. 
In the case of other species it is the habit of the pest to go through 
its first general ion of the season on a weed, a second generation corning 
forth in iriTsistible numbers as the lime arrives for the cultivated 
crop to put in its appoa,ranc(‘. 

Changing Time of Planting or Harvest 
Sometimes, as in the districts wIutc wheat is attacked by Hessian 
Hy, there is advantage to be gained l.y changing the time of planting. 
With the Hessian lly it is the aim of the grower to defer the planting 
of winter wh.'at for a few days beyond the eusloniary lime, so that the 
plants will not be large enough to serve the puri.o.ses of the tty when 
it comes out later to lay its eggs. On farms where this procedure is 
followed carefully and accurately, injury from this pest has largely 
been avoided. With other iiiscets similar variations m farm practice 
have been workcil out, wherever the habits of the pest make such a 
remedy possible. 

The Value of Poultry 

Countless numbers of insects are picked up by poultry when allowed 
to range over consirlerable area, ii-s is especially the (..use, where 
colony system of housing is followed. Not only are troublesome 
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pests thus destroyed, but the fowls themselves obtain a hiir share of 
their living. 

Ill orchards several serious pests transform or hibernate in the soil, 
or hide away under weeds and in clumps of grass. Aiu'xamph' is the 
plum curculio. Fowls will secure many of the.se. Jn the fields 
^^chickens will readily follow a jilow, and will find many specimens 
that live in the soil, such as whiti' grulis and wirinvorms. Hugs and 
catcrpilhirs in gmins and gmsscs arc dcstroyvd by the whohsidc. 

Stimulating Plant Growth 

Where it is not possible to pn'vent. th(‘ attack of an insect, it often 
is feasible so to stimulate jilant growth that the injury will not prove 
disastrous. Or, to put it tin* other way, crops that are ki’jit growing 
vigorously and are f('d liberally an' abh' to withstand insect attack, and 
to make a good yield in .spites of it. Since wi^ cannot always predict 
what pests will be [irevalent in a givcai year, tlu' wisdom and the ad- 
vantage of maintaining vigorous and healthy growth by all ])racticable 
means is apparent. The fact is again here emphasized that wh.atever 
constitutes good farm iiractice in oik* n'gard is apt to Ji(>lj) out as well 
in others. 



CTTAPTER XIT 

Direct Costrol by Mechanical Means 

Some of the iwporWit nwnsinvs for the coniro! of injurious insects 
luive Imh'ii (iiscuss('(l in the For tlio most ptirt these 

imiy 1)0 elass('(l ;is in(lire(;t iiK'thods, since* tli(‘y are inte'iidcd largely 
to prevent attack or injury, and an* a i)art of j^enei’id farm practices 
adopted for various reasons l)esid(*s those* relatinjj; to insects. 

On the^ e)ther hand there* are measure's that are* inte*iideel dire'ctly tb 
acce)mplisli the d(*structie)n e)f a i[»:ive*n pe*st or to prevent its attack, anel 
are adopte*d primarily fen* that i)urpose. 

First amonji; tlu'se are* a number of sim])l(* nu'tliods that naturally 
suf];ii;e*st the'mselves in the e*ase e)f the larj^er inse*cts or the)se that con- 
gr('^^;ate' in limiteel areas; such as hanel j)ie*kiiif^ e)r ])urning. Measures 
e)f tliis kind reepiire no 'spe*cial apparatus, anel e)ften are effective. 
They may or may ne)t pre'sui)pose ae*curate knowleelge of the* life^ liistory 
or habits of the* inseed, de*alt with ; but often such knowledge is e*ssential 
if any real benefits are te) be* se'cure*el. 

Fixamples of tliis iypei are as feillows : 

Hanei Picking 

Hand picking, jarring, or lirushing is a e*e)nmion practie*,e in dealing 
with such insects as the teiinato worm, sepiash bugs, and tlic like. It 
is worth knowing that a mass eif sue*h inse*e*ts coIlecte*d in a box or either 
receptacle can easily be killexl by sprinkling them with kerosene. 

Burning 

Burning is often a prompt and effective re*me'ely, especisilly with cater- 
pillars that tend to congregate in masses. A familiar example is seen 
in the common tent caterpillar. 
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A simple torch is eonveiiionily made by tyin^ a ball of raj^s ti^^litly on 
the end of a pole, and soakinj; with kerosc'iie, takiiif^ can? not to use so 
much of the licpiid that it runs down tlu* pole. 

Destroying Egg Masses 

Destruclion of e^ijf]; masses is a valual)le means of control wlu're the 
clusters may b(' found n^adily. Mgg masses may be crushcal, or 
th('y may be painted wilh some i)(‘nelratin»- oil, su(‘h as creosote. 

Banding 

In the control of soine caterpillars, ba.nding the tree's is simple and 
effee'tive; but it is absolut<>ly wortlih'ss agaiti.st otln'rs. Its value 
depends on the characteristics of the ins(«ct to be (h-alt wilh. Thus, in 
the case of th(' canke'rworm inh'sting apph' trees, the* adult h'lnale 
happens to be wingh'.ss, and must crawl up the' trunk to lay lu'r ('ggs. 
A sticky band will slop h('r from going up to the' branches, and if the? 
band is maintaine'd until the' yeeung worms have* hate'he'el auel tlu'y in 
turn are thus pivvonti'd from nsrrndimr (hr hvo, no dumu^v can ho 
(lone to the foIi(i^(‘. Jiiit fills 1)011(1 would he us(‘l('ss us a iiu'uiis of 
jm'venting a winge-el moth, such as the' jeainnl of the te'ut ciitvrpilhir, 
from gaini/ig acce'ss to the' t/re. banels are' of vnhm idso wlwrv it is 
desire'd to prc^nut cate-rpillars that have liate'lu'el on aeljae'e'ut land 
from migrating te? tre'e's that hael Ix'e'u ferotee'te'el or cured for. 

An elfective' substance' for baneling is the' mate'ri;d kne)wn as tre'o 
tangle'fejot. It e-anneet be- iTiaele* at home', but must be bought re'aely 
prepare'el. Printe'r's ink is elange'renis if ap|)lie'el elire'ctly to line's with 
te'iieler bark. It may lee smeare'el ein a she'e't of pape'r tie'el arounel the 
tree. 

Covering with Cloth or Screen 

Usually this jilan is maele* use* of to ])revent injury tei young plants, 
until they have' greiwn large enough to withstand attae?k. Yeiung 
meleni or sejuash plants are thus jirotecte'el from injury by the striped 
cucumber be'ctle'. 

Where cloth is useel, it shemlel lie? of thin texture. Common eeheese- 
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cloth serves the purpose very well. Handy covers are made by cutting 
a barrel hoop into two pieces, crossing these at a right angle, tacking 
the ends to a second hooj), and covering this frame with cloth. Such 
frames may be packed away for storage, one within another, taking 
111) room. 

Wire screening may be shaped into cones, which an* used in the same 
way as th(‘ cloth-covensl frame's, and have a similar advantage of 
packing away in small space. If galvanized wire is used and properly 
stored when not lu'e'ded, it will not rust for several years; l)ut the first 
cost is rather heavy as com])ar('d with cheesecloth frames. 

Destroying Borers 

(hitting out, borers with a knife is a remedy that seems drastic, but 
it may be the only nu'ans of putting a sto]) to an injury that would 
otherwise prove fatal. 

Freciuently, it is possible to kill the borer by probing the l)urrow with 
a soft copix’i’ wire. If tlu' end of the win' is nicked, so as to give it a 
few rough barbs, it will bring th(' liorer or a i)ii'C(' of him out with it-, 
and (h(‘ o/x'rator may thus know wh<'lh('r he has siicci'eded in reaching 
t/i(' culprit. 

If cut ling is /K'ci'ssarv, a. sharp knife should he used and the course of 
th(' burrow carefully followed. In this way no more real damage will 
be done to the tri'i' than has nireudy been doin' by tlu' borer itself. It 
is well to paint the wound afterward with a mi.Ktun' of h'ad and linseed 
oil -not with ready-mixed paint, which is a.j>t to contain injurious 
oils added !is driers. 

Removal of Dead or Dying Limbs 

There are c('rtain specii's of small borers that attack especially trees 
that have been weaki'ned. Once started, tlu'y coiitinut' to breed in 
such jilaces, rapidly killing the trei' and spreading from it to others in the 
lu'ighborhood that do not happen to be growing as vigorously as might 
be. lly promi)t n'lnoval of the inh'sted limbs or trees the pi'sts may 
be (diminated and other trees lu'ar by saved from attack. This, in 
fact, is the only feasible means of control in the case of some insects. 
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such as the shot-hole borer. The limbs or trees removed should be 
converted at once into cordwood and burned. Otherwise, little will 
be gained by their removal. 


Use of Traps 

The kinds of trai)s arc legion, and range all the way from chips or 
stones placed in the garden for s(iuash bugs to hide under to more or 
le.s.s ingenious d('vic<\s for capturing roaclies and flies. Many ar(‘ 
eflici(‘nt, though it often seems that new individuals make their ap|)ear- 
anco about as fast as tlw others are eau^ht. A t best the total numbers 
merely are reduced. 

A variation of trap.':} is seen in the use of trap crops. By this de\'ice 
some kind of plant is introduccnl t hat th(‘ i)est is fond of, and after the 
insects have collected on the.se plants, they an* destroyed l)y poisoning, 
burning, or by s|)raying them with .some oil or corrosive, su(*h as pure 
keroscaie. In other ca.ses the traj) precedes the regular crop, and 
thus diverts attack from the mon; valuabk* |)lant. Thus, early kale is 
sown in fields that lat(‘r are to lx* set out to cal)bages, in order to attract 
the overwintering adults of the harleciuin cabbage bug. 
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Insecticides — Oeneual Piunciples 

The use of chomicals for tlu‘. dost ruction of insect posts had its origin 
with the advent of the Colorado potato beetle in our fields^ about 1870. 

The beetle first came to notice as a pest of cultivated j)otatoes in the 
region between the Mississippi Itiver and tlie Rocky Mountains. It 
spread steadily oaslavard, and in a hnv years rea(!hed the Atlantic 
coast. It was feared at the time that the growing of potatoes was 
doomed, and famine was fnx'ly predicted. 

Then came the suggestion that the jiotato tops 1)0 dusted or sjirayed 
witli Paris gnum, so as to poison the pest. The remedy was found to 
work. And thus was started tlie modern practice of using chemicals 
for the control of injurious insects. 

To-day a large proportion of our insect j)ests, more especially those 
infesting garden truck, fruits, and stored products, are controlled by 
sonu! form of si)raying, or by fumigat ion. 

The primary rule governing the application of chemicals for the con- 
trol of an injurious ins(*ct is t,o determiiu' the feeding habits. If the 
pest is OIK! that ('ats the foliage or tissues, in ot.her words, if it has bit- 
ing mouth parts, it may usually be kilh'd by ap])lying to the plant some 
form of stomach poison, such as Paris green or lead arsenate. If, on 
the oth('r hand, the pest sucks the idant juices instead of chewing or 
eating the tissiu's, in otluT words, if it has smoking mouth parts, it is 
utterly useless to apply any of th(! stomach poisons to the surface of 
the plant, for they will not be taken up by the insect. The sucking 
beak, thrust down through the surface of the leaf, misses the poison. 
In this class of insects, therefore, the chemicals applied must be such 
as will kill the insect by contact with it, usually by entering its breath- 
ing pores. 
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In other words, pomm sjmiys for leaf-eating? insects are iij>pUed to the 
plant, to be eaten alonj? with part of the plant. (Unilad sprays are 
applied to the insect, and only ineidentally to the i)lant, since we could 
not hit the one without hittiii}? the other. With these, the j?reat aim 
is to apply the material so thoroughly that it will certainly come into 
contact with all the insects concerned. 

A third method of using clu'micals is to take advantage of the suf- 
focating qualities of certain gases. Such matc'rijds are known as fumi- 
gants. They are of great value in fighting jiests living in ston'd prod- 
ucts, such as the grain weevils. It is necessary, in using fumigants, 
that the materials treated shall bo in a closc'd receiiiacle. 

An anomalous material, applied freipiently in the open air but kill- 
ing the insect by the volatile oil that it gives off, is the so-called Ik'r- 
sian insect powder. 

Examples of inseiits that have biting mouth parts and are killed by 
poison sprays are the grasshoppers, roaches, beetles, and pract ically all 
caterpillars. 

Examples of iasiads that havi^ sucking mouth parts, and cannot be 
killed by poisons, but must be fought with contact sprays or by some 
other means, are the thrips, fleas, and the true “ bugs ” — such as the 
squash bug, plant lice, scale insects, and leaf hoppers. 
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Poison Insecticides — For Biting Insects 

Paris Green 


Paris green 5 ounces 

Lump lime 1 pound 

Water 50 gallons 

For small quantities use : 

Paris green 1 heaping teaspoonful 

Lump lime 2 or 3 ounces 

Water 3 gallons 


Paris green is a bright green, heavy, finely divided powder, and is 
one of the compounds of arsenic. It may be applied dry, but is much 
better used in water or other liquid as a spray. It is a violent poison. 
The present standard calls for at least 50 per cent arsenious oxid, aqd 
not over ^ per cent soluble arsenic. 

If applied dry, mix with three or four times the same weight of flour 
or fine, air-slaked lime, prcf(‘rably the latter. Bust lightly on the 
plants. Be careful not to put on too much, or there will be danger of 
burning the foliage because of the “ free ” or soluble arsenic apt to be 
found in the material. A good way is to mi.x the poison and the lime 
together, thoroughly, place in a muslin bag and shake gently over the 
plants. « If this is done when the dew is on, or just after a shower, the 
material will stick better to the foliage. 

If to be used as a spray, Paris green may be mixed with water or with 
Bordeaux mixture. In either case, the amount to use is from 4 to 5 
ounces of the Paris green to 50 gallons of the liquid. If water 
is. used, add about 1 pound of fresh lump lime to each 50 gal- 
lons of water. This is done to neutralize any soluble arsenic present 

and t)ius avoid injuring the foliage. 
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Resin soap is sometimes added to a solution of Paris green and water, 
in order to make the material stick to smooth leaves. It may be 
bought in stores, and should be used at the rate of 3 pounds to 50 
gallons. 

ResiiMne mixture, especially adaptt'd for the purpose of a “ sti(*ker,” 
is made by heating in an iron kettle 1 gallon of water, 1 pint of fish oil 
or other animal oil, and 5 pounds of resin. Then add lye solution, 
prepared by dissolving one can of lye according to the direction.s on 
the can. After thorough stirring, add hot water to make 5 gallons, and 
boil two hours, adding water to make uj) that lost by boiling. The it- 
mlting liquid is light brown nml dear and will unite smooth^' with 
cold water. For use take 3 gallons to 50 gallons of water, then add 3 
gallons of thick whitewash, and finally add the Paris green. 

Advantages of Paris green are its cheapne.s.s, its (juick action in kill- 
ing insects, and the fact that it may naidily be obtained in most stores. 
Disadvantages are its lial)ility to adulteration, the fact that it settles 
quickly in the spray barrel, that it sometimes burns the foliage, and 
Hhat it is rather easily washed off by rains. The last-named facit is an 
advantage, rather than a disadvantiige, if it is desired to spray plants 
that will soon be ready for use, and will therefore need to be washed 
clean. 


Arsenate of Lead 


Arsenate of lead (paste) . . ' . 

Water .... i' ' , 

..r.< . 
or 

Ar. senate of lead (powder) \ 

Water . . . . 

For small quantities u.sc: 


3 to 10 pounds 
50 gallons 

1 to 4 pounds 
50 gallons 


Arsenate of lead (paste) . v ^ . - . . 1 tablespoonful 

Water . . . . . .1 gallon 

Arsenate of lead is obtainable in tt^o'fprms : thick, light-colored 
paste, or a white powder. The forqier^i,s jnQrc commonly the manner 
in which it is put up. The two do not (iiff^r pheitiically. Arsenate of 
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lead is a compound of arsenic, but is a less violent poison than Paris 
green. The standard requirements for the paste call for at least 12^ 
per cent arsenic oxid, not over J per cent soluble arsenic, and not 
over 50 per cent water. 

To apply as a spray, the paste may be mixed with water, with Bor- 
deaux mixture, or with lime-sulpliur solution. In either case the 
strength to employ is from 8 to 10 pounds of the paste in 50 
gallons of water, or of Bordeaux mixture, or of lime-sulphur solution. 

If the dry lead arsenate is used in making up a spray, it is advan- 
tageous to employ the finely powdered form made by the “ electro 
proccsn. The proportions will be from 1 to 4 jioiinds of the powder to 
50 gallons. 

Either the paste or the powder should first be mixed with a little 
water, so as to get it into a thin paste. It is entirely unnecessary to 
add lime. 

Owing to the fact that arsenate of lead is not as violent a poison as 
Paris green, it is necessary to use heavier doses for larger or resistant, 
insects, as indicaiUnl in the formula givini above. 

Powdered arsenate of lead, applied dry, is developing a special field 
of usefulness and promises to become a valual)le form of insecticide 
application. Paris green has l^cen used in tliis way for many years, 
especially on some truck and field crops in the South ; but it is rather 
likely to burn the foliage and is easily washed off by rains. Powdered 
lead arsenate, especially the amorphous form madi^ by the so-called 
“ electro ’’ process, rarely will burn the plants, and if applied after a 
shower or when the dew is on the leaves, it sticks tightly. 

On most truck crops or field crops it has important advantages over 
liquid applications. The apparatus for applying it is light and inex- 
pensive ; large areas can be covered easily and rapidly ; the need of 
drawing a heavy cart through the field is obviated ; and if a good pow- 
der gun is used, the material can be forced in large quantities into the 
places where it will do the most good. It is not suitable for orchard 
work in general, or for work of such character as vineyard spraying. 

Advantages of lead arsenate are the facts that it will not usually 
burn foliage, that it stays in suspension in the spray mixture fairly 
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well if moderately agitated, and that it is not easily washed off the Iqaf 
surface. Disadvantages are its larger cost and the fact that it docs not 
so quickly kill insects as does Paris green. 


Hellebore 


Hellebore 


1 ounce 

Water . 

or 

. 1 gallon 

Hellebore 


1 part 

Flour 


3 parts 


Hellebore is a white powder, consisting of the firu'ly ground roots of 
the plant known as white hellebore {veratrum album). It is of little 
value unless it is fresh, or has been kept in a tightly closed vessel. It 
is poisonous to the larger animals when taken in sufficient quantity. 

It may be used dry or as a spray. If it is to be used dry, mix it with 
flour at the rate of one pound of the jmwder to three pounds of flour, 
and let the material stand over night in a closed vessel. It way then 
he dusted on the plants in any convenient manner. There is no dan- 
ger of burning the foliage. If to be used as a spray, steep one ounce 
of the powder in one gallon of water. 

Hellebore has the advantage that it loses its poisonous properties 
after exposure to the air for three or four days, and therefore may he 
applied with safety to ripening fruits ; for example, currants that are 


about ready to use. 


Poison Bran Mash 


Bran 

. 25 pounds 

Paris green 

. i pound 

Cheap molasses .... 

. 1 quart 

Water as needed to moisten. 


For small quantities use: 


Bran 

1 quart 

Paris green 

1 teaspoonful 

Cheap molasses 

1 tablespoonful 

Water as needed to moisten. 




POISON BRAN MASH 


69 


Poison bran mash is a mixture of Paris green, bran, and sweetened 
water, and is used particularly for cutworms. 

Mix, dry, ^ pound of Paris green and 25 pounds of bran. Mid- 
dlings or meal may be used instead of bran, but the latter is to be pre- 
ferred. Prepare some sweetened water, by mixing 1 quart of cheap 
molasses and 2 gallons of water. Moisten the poisoned bran with 
this sweetened water, using additional water if necessary so as to get the 
bran thoroughly moist throughout, but not so wet as to be sloppy. 
The poison mash thus obtained is scattered on the surface of the ground. 
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Contact Insecticides — For Sucking Insects 

Lime-sulphur Solution 

Lime sulphur is a ehcniical combination of lime and sulphur, and 
kills insects by its caustic ])roper(ies. At th(‘ sanu; time it has con- 
siderable value as a funj^icide, for the control of such i)lant diseases as 
apple scab. 

Tli^ uuitvrkl is used holh as a winter spray, when the trees are dor- 
mant, ami as a summer spray, the latter for fungus diseases; but the 
solution for summer use is much \v(‘a,ker. Material of the proper 
strength for winter use must, never be sprayed on trees in leaf as it 
will burn tile foliage. 

The best time to apply the winter stnmgth of iiiiH'-sulphur solution 
is in the early spring, just before the buds sw(‘il. For San Jose scale 
and for leaf blister mite, two insecls for which this material is ('specially 
useful, this is the most effective season. It may be ai)plied in th(' fall, 
howev('r, at any tinu! after the leaves drop. 

There are three ways of preparing th(' winter wash of lime sulphur: 
by diluting the commercial concentrati'd solution now on sale in stores 
to the rc'cpiired strength; by making a concentrated solution at home, 
and properly diluting when needed ; and by making at home a solution 
wliich when finishc'd is ready at once for use. These will be described 
in order. 

Commercial Lime Sulphur 

Commercial concentrated lime sulphur is a clear, reddish brown liq- 
uid. It has been placed on the market liy a number of manufacturers, 
and is obtainable i)ractically (werywhere. 

For use, this material simply is diluted with water. The amount of 
w^ater to be added always is indicated on the container in which the 
liipiid comes. But if it is desired to test the strength, this can be done 
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with a hydrometer, which will indicate the specific gravity. Procure 
a hydttoietcr marked according to the Baum6 scale, and dilute accord- 
ing to tlftHable given below in the directions for diluting home-made 
concentrateoSme sulphur, remembering that this is for use on dormant 
trees only. 

Since this spray material is quite clear, it shows but little on the 
trc'cs. Some operators, ther(‘fore, are following the practices of adding 
lime to the material after it is diluted ready for tlui spray tank, in order 
to make the spray show up. Probal)ly th(‘re is no advantage gained 
in efficiency, but one can tell whether the tree is thoroughly coated. 
The lina^ must be added aft(‘r the material is diluted. Either lump 
lime or air-slaked lime, at the rate of 6 or 8 i)ounds to 50 gallons 
of diluted spray, may be employed. It will require about ten minutes 
for the lump lime to slake. Care should be taken to arrange matters 
so that the addition of lime will tak(' plac(‘ before (he final straining. 

Home-made Concentrated Lime Sulphur 

Lump lime 50 pounds 

Suli)hur 100 pounds 

Water (hot) 70 gallons 

Dilute as directed. 

If suitable appliances are at hand, it is feasilrle to make up con- 
centrated lime sulphur at home, which can l)e diluted for us(^ when 
needed. It is absolutely nec(‘ssary, however, to kec]) the finished prod- 
uct sealed up away from contact with air, and it is essential that the 
purity of the materials used be guaranteed. In most cases, it will be 
found that tin; commercial concentrate is safer. 

To prepare the concentrate, have ready two boilers, one of which 
must be of 100 gallons capacity and is used for boiling the materials, 
while the other. serves to keep ready a supply of boiling water to re- 
plenish the material as it boils down. It is advisable to have a measur- 
ing stick, so that the amount of li(iiiid may be ascertained from time to 
time, and hot water added when needed. It is much better if the cook- 
ing can be done by steam, in a closed vessel ; but direct fire will do. 
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Place in the main boiler 50 pounds of stone lime. Add 20 gallons 
of hot water. While the lime is slaking add 100 pounds of sulphur. 
Stir the mixture thoroughly and constantly, adding more water from 
time to time. When the lime is slaked, add hot water to make 70 
gallons. Boil this slowly for one half to three quarters of an hour, or 
until all of the sulphur and lime are dissolved. Dip out small quanti- 
ties and test from time to time. As the material boils away, add hot 
water to keep the volume up to 70 gallons. When the materials are 
all dissolved, pour out into barrels, straining carefully, and allow to 
cool. At once close up as nearly air tight as possible. 

To dilute for use as a winter spray, take 1 gallon of tlu^ (joncentratc 
to 5 gallons of water. Or, better, have a Baum6 hydrometer, test 
the apecific gravity of the concentrate, and dilute with water according 
to the following table : 


Reading on Hydkometeu in Deokees 


Number or Gai.lons of Water to 


BaumC 

One Gallon of the ( 

35 

9 

34 

82 

33 

81 

32 

8 

31 

71- 

30 

71 

29 

hi 

28 

61 

27 

6 

26 

5i‘ 

25 

61 

24 

5 

23 

41 

22 

41 

21 

3i 

20 

31 

19 

31 

18 

3 

17 

. 2i 

16 

21. 

15 

21 

14 

2 


The above dilutions are for winter strength (the material commonly 
used for San Jos6 scale and leaf blister mite). 
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Regular Home-made Lime-sulphur Wash 

Lump lime 20 pounds 

Sulphur 15 pounds 

Water 50 gallons 

The material here described, when finished, is of the proper strength 
for use as a winter spray, without further dilution. It contains much 

sediment, and must always l)e carefully strained before use, or it will 
clog the nozzles intolerably. It is the standard formula with many 
fruit growers, and is considered to be especially effective against San 
Jos6 scale. 

It is easier to prepare it if facilities are at hand for cooking by steam ; 
but the use of large iron kettles is permissible, provided the material 
is stirred constantly and vigorously during the entire tinu; it is cooking. 

Place in the boiler 20 pounds of stone lime. Add a few gallons of 
hot water to st art the lime to slaking, and then gradually add 15 pounds 
of flowers of sulphur, stirring constantly. Add 12 gallons of hot water, 
and boil hard for an hour. Dilute with mon^ hot watc^r until there are 
50 gallons of the mixture. Strain car(dully, using i)referably a brass 
wire strainer with twenty meshes to the inch. Ai)ply the solution 
while still liot. 

Kerosene Emulsion 

Hard soap \ pound 

Hot water (soft) 1 gallon 

Kerosene (coal oil) 2 gallons 

Dilute as directed. 

Kerosene emulsion is a valuable insecticide, especially for destroying 
hibernating insects in rubbish, and, when further diluted, for killing 
plant lice, and other similar insects. The ingredients are kerosene 
(coal oil), soap, and water. By means of the soap the oil is broken up 
into extremely fine particles, or, in other words, is “ emulsified,” so 
that in effect it may be applied greatly diluted, and its killing power on 
insects secured without injuring plant tissues. 

To prepare, shave up ) pound of laundry soap in 1 gallon of soft 
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water. Have the water boiling As soon as the soap is all dis- 
solved, remove the solution from the fire and add 2 gallons of kero- 
sene. At once agitate the material violently. This is best accom- 
plished by the use o'f a bucket pump, turning the nozzle back into the 
bucket, so that the material is constantly passed through the pump. 
In a few minutes a smooth, creamy emulsion is formed, without any 
free oil. This will become thicker as it cools, but if it is properly mad(', 
no oil will separate out. This is the stock material, and will keep well, 
if sealed from air. 

For use on trees or shrubs that are dormant it is customary to dilute 
the stock emulsion with 5 to 7 parts of water. On tree's or plants in 
leaf dilute with 10 to 15 parts of watc'r, d('|)('nding on the type of in- 
sect and the kind of foliage. Soft-bodied in.sects such as plant lice arc 
easily killed by a dilution containing only 5 or 0 per cent of oil. 

To get ('.xact dilutions u.s(‘ the following tal)le : 

For -I/O strength add 15| gallons of water k) 1 gallon of stock solution- 

For 5% strength add 12 J gallons of water to 1 gallon of stock solution. 

I'or 7% strength add SJ gallons of water to 1 gallon of stock solution. 

For 10% strength add 5^ gallons of water to 1 gallon of stock solution. 

For 12% stn'iigth add 4! gallons of water to I gallon of stock solution. 

For 15%, strength add 31 gallons of water to 1 gallon of stock solution. 

For 18%; strength add 2§ gallons of water to 1 gallon of stock solution. 

For 20% strength add 25 gallons of water to 1 gallon of stock solution. 

For 25% strength add 1 1 gallons r)f water to 1 gallon of stock solution. 

Oil sprays are best aj)pli('d on a sunny day wlu'u the wind is blowing, 
since surplus oil will then evaporate; more quickly and the're will be less 
danger of injuring the plant. 

Crude oils are emulsified in the .same; way as kerosene. For certain 
insects, as indicated later, this spray is effective and desirable. 

Linseed Oil Emulsion 

Hard soap 1 pound 

Hot water (soft) 1 gallon 

Lin.seed oil (rW) . . . . .2 gallons 

' Dilute as directed. 



TOBACCO EXTRACT 


75 


The manner of making linseed oil emulsion is similar to that of 
making kerosene emulsion. The material has a special use in fight- 
ing oyster shell scale. 

To make the stock emulsion take 1 pound of soap, sliave up fine, 
and dissolve in 1 gallon of boiling soft water. When the soap is 
all dissolved, remove the solution from the Are and add at once 2 
gallons of raw linsi'od oil. (Ihurn the mixture violently by pumping 
it back on itself with a biKAcet pump. After a f(‘w ininut(!S, a yellowish, 
smooth, creamy emulsion will be formed. No oil should separate out, 
if the stock is properly jirepared. 

To jirepare for us(*, tak(i 1 gallon of the stock and dilute with 
9 gallons of soft water. This is for use on trees not yet in leaf. 
For oyster shell scale it is best applied just before the i)uds swell in the 
spring. 

Commercial Tobacco Extract 

Highly concentrated extracts^ of tol)acco are now on the market, 
and constitute a valuable class of contact insecticides. They are 
dark-colored liquids, and an^ prei)ared for use by diluting with water, 
according to the degree of concentration of thc^ brand purchased and 
the kind of insect concerned. It is advantageous to add soap to the 
solution, in order to mak(‘ it spread more n-adily and prevent it from 
collecting in glol)ules. Use 1 pound of soap to 50 gallons of the 
diluted spray. 

Rather strong dilutions of comnK'rcial tobacco extract have been 
found of possible value as winter .s])rays to kill the overwinb'ring eggs 
of (!ertain jilant licc’ on th(' bark or twigs of dormant trees. 

Weaker dilutions are standard remedies for tight ing various soft- 
bodied sucking insects, such as plant lice, thrij)s, and the like, d’hesc 
dilutions are applied with perfect .safety to trees in leaf. 

Similar dilutions are used as dips for sheep or other domestic ani- 
mals, to kill mites and licc'. 

“ Black Leaf 40,” containing 40 per cent nicotine sulphate, is used 
for winter sj)raying, as noted abov(^ at. dilutions ranging from I part 
to 300 of water down to 1 part to GOO. For use in summer the dilu- 
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tions range from 1 part to 500 in tlui ease of resistant insects down 
to 1 part to 1000 in the case of tender plant lice. Tin; dilutions for 
killing lice and mites on animals are similar to the last named. The 
strength of 1 to 500 should l)e used only as a wash and not as a dip, 
when treating pests on animals. 

“ Sulphate of Nicotine ” is a preparation of similar strength, and 
the dilutions an^ the saiia;. 

Liquid “ Nico-Fume ” contains 40 [u^r cent free nicotine, but the 
dilutions and manner of use are similar to the above. 

“ Black I.eaf E.xtract ” contains a much lower pcTcentage of nico- 
tine, and less water is addcxl to it than to the others named. 

Home-made Tobacco Extract 

If toba(*co stems or tobacco dust are availal)l(‘, an e.xtract may be 
made at home. To pre|)ar(‘, pack the stenns in a i)ail or k(!ttlc and 
cover with water. Allow to stand over night. Or, l)oil 1 ])ound of 
dust or stems in 1 gallon of wat(‘r. An hour’s boiling is suffi(^ient. 
Dilute the extract with 1 to 2 ])arts of watiT. This mat(‘rial 
may safely be applied to plants in leaf and is ('ff(‘ctivo against ])hint 
lice. Add soap at the rat,(‘ of 1 pound to 50 gallons of spray. It is 
not advi.sable to employ this as a winter spray to kill the eggs of plant 
lice because the [)ercenlage of nicotiiuj ])r(!sent may not be sufficient. 

Insect Powder 

In.s(a*.t powder 1 ounce 

Water ■ . . .2 gallons 

This is the material varioasly known as pyrethrum, biihach, or 
Persian ins(‘ct powder. It consists of the finely ground flow(‘r buds 
of a plant. The active princij)le is volatile ; hence the material rapidly 
loses its strength on exposure to air. It must l)e fresh, or must have 
been k(vpt in a cIoschI r(^(a‘ptacl(‘, to be effective. 

Commonly it is used dry. Small powder guns are olitainabhi for 
applying it. 

To iLse it as a spray, mix I ounce in 2 gallons of water. If it is 
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dosirod to use it in larger qiiariiities, a eonvenient nn'thod is to steep 
1 pound in 1 gallon of alcohol, t hen dilute witli 40 gallons of water. 

This material is not poisonous to man or the higher animals. 

Soap Solution 

Hard soap 1 pound 

Winter . 5 gallons 

A simple solution of soai:> and water is eth'ctive iigainst plant lice 
and similar sucking insects, and is espc'ciaJly useful for treating insects 
infesting house i)lants, when* it is not d(‘siral)l(^ to use otln'r and less 
pleasant materials. 

Ordinary laundry soap may Im' us(’d. Dissolve 1 pound of soap 
in 5 gallons of water. This solution will not injim' plants in leaf. 

Whale-oil soap may l)e used instead of laundry soa]). The potash 
soap is best. It sliould contain not over .40 ])cr cent water. One 
pound in 4 or 5 gallons of waU'r is the jwoper strength for plants 
in leaf. 

A solution of whale-oil soap and watca' is sonK'tinu's used for San 
Jose scale, ap{)lying it to trees in winter, whik' th('y ani dormant. 
For such us(', tak(' 2 pounds of tli(' soap to 1 gallon of hot water. 
This material is not as elTective against scale as lime-sulphur solution, 
and the cost is greater. 

Carbolic Acid Emulsion 

Hard soap 1 pound 

Hot water (soft) 2 gallon 

Carbolic a(!id (crud(‘) 1 pint 

Dilute as directed. 

This is one of the remedievs occasionally recommended for killing 
root maggots. These maggot.s are not properly sucking insects, but 
because of the conditions under Avhi(!h they arc found, the use of a 
contact insecticide is sometimes recommended. 
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Carbolic acid emulsion is prepared imthc same manner as kerosene 
emulsion. Dissolve 1 pound of hard soap in ] gallon of boiling 
water. Then add 1 pint of crude carbolic acid, and at once churn the 
mixture by pumping!; it back on itself with a bucket pump until a 
smooth emulsion is formed. 

This is the stock material. To prepare for use dilute at the rate of 
1 part of the stock emulsion to 50 parts of water. 
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Repellents 

Occasionally some chemical is found to be of service in driving away 
insects at work on a plant. Many remedies of this nature are pro- 
])osed from time to time, but in most -cases further tests prove that 
they are without real value. 

Dry-slakcd lime is of service in driving away certain pests, such as 
the striped cucumber In'etk;. To pr(‘[)arc, place; fresh lump lime in a 
metal vessel and add a small amount of hot water. The lime will 
slake to an extremely fine; i)owder. Tliis is dusted on the insects. 
If (h'sired, flowers of sulphur may Ix' added to the slaked lime. 

Tobacco dmt is reasonably elTe'ctive as a n'jx'lkmt. It must be 
fresh, and is dusted direedly on tlie ieise'cts; or when used as a pre- 
ventive of attack by root maggots, the dust is heaped up around 
the stem of each plant. 

Naphlkaline, or “ moth balls,” is of moderate value as a repellent 
for such insects as the common clothes moths, or for some of the 
pests that infest dri(‘d animal i)roducts. This material is not, how- 
ever, a complete protection. It should be noted, further, that if 
moths have already laid tlu’ir eggs on garments, and the latter are 
afterwards packcnl away with naphthaline, no benefit whatever will 
be secured. The substance is a rei>ellent solely for the adult moth,, 
and not for the larva, which does the real damage. 

Protective Wash for Trunks of Trees 

Dissolve 2 quarts of strong soft soap in a bucket of water. Qne 
pound of hard soap may be used instead of the soft soap. Add ^ 
pint of crude carbolic acid and 2 ounces of Paris green. Then add 
lime, or clay, or both, so as to make a thick paste. 

Paint this on the trunks or limbs of trees as a deterrent for borgts. 
It will not give entire protection, but will help to ward off attack. 
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CHAPTER XVTI 
Fumigants 

In general, fumigation is available for killing insects only when the 
plants or substances treated are in an inclos(‘d space. This is for the 
reason that the various gas{'s which are th(‘ active* killing agents in 
any fumigation must lx* confined to l)e elTective. 

Fumigation is commonly used in greeidiouses, in the* treatment of 
])ests infesting stored or manufactured products, and in the treatment 
of nursery stock suspected of infestation with San -lose scale*. Tlie 
rnethoels empleyyeel and the .strengths of material u.senl vary with the'se 
elitTere*nt cla.sses of wejrk. The* gene'nd mann(*r of using tlie^ chemicals, 
anel the principles inve)lved, are* similar. 

Carbon Bisulphide 

('arbon bisulphide . . I pound to e'ach 100 cubic fe^et 

This is the material orelinarily u.seel fe)r killing pe'sts of stored and 
manufactureel products, except in grain elev'ators where the risk of 
accidental fire is eauLsidcre'd too great. It is a clear, heavy Jiepiid, 
with a strong and eli.sagr(*('able* odor. On e.xposure* te) air, it e'vapej- 
rates rapielly, giving off a gas that is heavi(*r than air, anel therefore 
diffuses down rathe-r than ui). 

Allow 1 pounel of carbon bisulplnde for (*ach 100 culnc feet of 
si)ace in the fumigating e*hamber. Or, if grain is being fumigated, 
allow 1 pounel ejf the licpiid to each 100 bush(*ls of grain. In small 
quantities this is about cepii valent to 2 drains te) the bushel. 

This is the; deisage at orelinary temperatures of 00° to 70° Fahren- 
heit. At much lowe*r temperatures a heavier dose will be required, 
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and at higher temperatures one half to three fourths of the above 
will suffice. 

Place the material to be treated in a box, barrel, or bin that can 
be made at least fairly air tight. Pour out the carbon bisulphide in 
one or more shallow dishes, and place on top of the materials. Put 
on the cover at once, and leave for twenty-four hours. Blankets or 
canvas thrown over the top of the box will assist in retaining the 
fumes. Do not allow any fire, or even a lighted cigar, anywhere near 
at the time of fumigating or for a period after, until the fumes have 
disappeared. 

Use reasonable care not to breathe the fumes too much or too long 
at a time, as they will be apt to cause heada(;he or illness. No in- 
convenience should be experienced if ordinary care is exercised. 

If large amounts of grain are being fumigated, it is best to intro- 
duce some of th(5 liquid to the middle layer of the heap instead of 
putting all on top. To do this, fit a round stick loosely in a section of 
small iron pipe. Leaving the sti(*k in tlu; pipe, shove it down tlu-ough 
tlu; grain. Then withdraw the stick, and ])our the desirc'd amount 
of the carbon bisulphide down tin; pipe. The stick im'rcdy servers to 
keep the grain from filling the pipe when it is shoved down into the 
heap. After being fumigat(Hl, the grain should be shoveled over, so 
as to help remove the gas remaining in it. 

Carbon Tetrachloride 

Carbon tetrachloride . . 2 pountls to each 100 cubic feet 

A substitute for carbon bisulphide is found in carbon tetrachloride. 
It has the advantage of being nonex])losivc, and therefore^ may be 
preferred in fumigating bins in a house or barn, or wherever there is 
possible danger of fire. It is not as active as carbon bisulphide, and 
will not kill insects as readily. 

The proper strength to use is ' 2 pounds of carbon tetrachlorides for 
each 100 cubic feet of space or each 100 bushels of grain. In small 
quantities use 4 drams to each cubic foot or each bushel of grain. 
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Sulphur 

Under some eonditions a satisfactory fumigation may be had by 
burning suJpiiur at tiie rate of 2 ])ounds to 1000 cubic feet. It should 
be noted that the fumes are hanufiil to rege/a//on, that they will 
bleach fabrics, and that they will destroy the germinating j)o\m’ of 
seeds. As a means of killing l)edbugs in empty rooms the treatment 
is excellent. 

Place the sulphur in a fire-proof vessel, and this in turn within a 
larger vessel, and ignite. Kch'J) the place closed for 24 hours. 

Hydrocyanic Acid Gas 

The most active fumigating ag(‘nt in use is hydrocyanic acid gas, 
made by combining water, sulj)huric acid, and i)()tassium cyanide. 
This gas is a deadly poison to man as W(‘ll as insects, and its use should 
not be attempted unh'ss candul precautions are takem, or the opera- 
tor has had experience'. It should neve'r be used for fumigating any 
part of an inhabited house', unle'ss the entire pre'mtse^s can be vacateal 
for two or* three days until the structure is the)re)ughy aired. 

For fiimigaling nursery stock, the^ materials are used in the propor- 
tion of 1 ounce of OS per cent i)otassium cyaniele^, 2 e)unces of com- 
mercial sulphuric acid, and 4 oune;e's of water fe)r each 100 cubic 
feet of space in the fumigating chambe'r. The chamber is kept closed 
for 40 minutes. To g('nerate the gas, hav(! ready an earthen crock 
of g('nerous size. Pour tlie necessary amount of water into the crock, 
and slowly add tln^ sulphuric acid, stirring the mixture. Never n;- 
verse this order and pour the water into the acid. C'onsiderable heat 
will l)e generat('d. Place the projX'r arnount of potassium cyanide in 
a ])aper Ijag, or tie up loosely in paper, drop the package into the 
crock, and at once k'ave the room, (dosing it up air tight. A con- 
venient way of adding the cyanide is to suspc'iul the bag over the 
crock with a string, the other end of which is led through a small 
hol(! in the fumigating chamber, so that the opc'rator can retire first 
and seal the door, and then lower the bag of cyanide into the acid. 
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In Jumigating a house, or a part of a liouse, the materials are com- 
bined in the same manner as above, l)ut the proj)orlions to use are 
1 ounce of (;yanide, 1 ounce of sulphuric acid, and 3 ounces of 
water to eaeli 100 cul)ic feet. All cracks should b(i seal('d or stopped 
up. Gummed paper is useful for this purpose. After the fumigation 
is complete, the iiouse must be aired out by of)eniug the windows 
from the outside, hhnnigation of dwellings ought never to be 
attempted unless one thoroughly understands the process and the 
necessary precautions. 

In greenhouses the amount of material to use cannot definitely be 
specific'd in advaiua^, and ought always to be ascertained by careful 
prc'liminary trial. Dil’ferent plants will withstand varying amounts 
of the fumigant, and much depends on the tiglitness of the house. 

It is best to begin with a dos(‘ of \ to I ounce of cyanide to the thou- 
sand cubic f('et, continuing tli(‘ treatment for about 2 hours, at once 
airing th(^ house and obs(‘rving results. If the insects arc not all 
killed, and the plants are uninjun'd, the dose may be made a little 
heavier. 

Fumigation in greenhouses must aways l)e done at night, and the 
leaf surface's must be dry. ddie house may l)e aired out late the same 
night or early the lU'xt morning, before the sun is hot. 

Greenhouse fumigation is of special value against mealy bugs, 
white fly, and violet ai)his, because other possible treatments are in- 
jurious to the ])lants or ineffectiv(\ It is not successful against scale 
ins(;cts or red spider. 

When greenhouses are cleared of plants bid ween crops, they should 
be thoroughly fumigated, using the cyanide at t,he rate of 5 to 8 ounces 
to the thousand cubic feet and continuing the treatnumt over night. 
Valuable protection will thus be secunul for the succeeding crop. 


Fumigation with Tobacco 

For the control of most plant lice in greenhouses, fumigation with 
tobacco is a common method. This cannot be employed in houses 
containing violets, since the fumes will spot the leaves. 
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The usual method is to burn stems or dust, or to vaporize liquid 
extracts of tobacco, or to make use of a specially prepared punk now 
on sale in stores. The last is usually the most satisfactory method. 

It is desirable in tobacco fumigation to generate the smudge near 
the level of tlic floor, because it rises rather rapidly, and if generated 
at the height of the benches, much of the strength of the fumigant will 
be concentrated near the roof. 
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Fungicides combined with Poisons 

Materials that arc used for the control of plant diseases, such as 
scab, mildew, and the like, arc called fungicides, as contrasted with 
materials used for the destruction of insects, called insecticides. Fungi- 
cides arc not intended for the control of insect pests, and for the most 
part have no value whatever in insect warfare. 

However, one of the materials commonly used for jilant diseases, 
Bordeaux mixture, has also some effect in driving away certain insects 
from plants, or at leiist is dishisteful to them, A second fungicide, 
lime sulphur, as pn^pared for use in summer on trees in leaf, also has 
some value as a mild contact insecticide, of considerable efficiency 
against such soft-bodied sucking insects as plant lice. 

In addition, it is common practice to use either of these materials 
with a poison, siudi as arsemate of lead, added to it, as a combined 
insecticide and fungicide, instead of applying the two sprays sepa- 
rately. Directions for their preparation and use, therefore, seem 
proper at this point. 

Bordeaux Mixture 

Copper sulphate 4 pounds 

Lump lime 4 pounds 

Water 50 gallons 

Bordeaux mixture is a combination of copper sulphate, often known 
as blue vitriol ” or “ bluestonc,’' with lime and water. It may be 
bought in paste form, ready to dilute with water and apply; or it 
may easily be made at home. 

To make Bordeaux mixture, place 25 gallons of water in a barrel, 
and suspend in it, just below the surface, a cloth bag containing 4 
85 
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pounds of copper sulphate. Allow the copper sulphate completely to 
dissolve. If it is desired to hurry this part of the process, the sul- 
phate may be dissolved in hot wat(‘r, using about 2 gallons and 
stirring well, and this may then be poured into the barrel and the 
latter filled up to 25 gallons. In another barrel slake 4 pounds of 
lump lime, adding more water and stirring well as the lime dissolves, 
until there are 25 gallons in the barrel. Them combine the sulphate 
solution and tlui lirnewater by dipping alternately from each into the 
spray tank. Or, the two may be poured slowly at the same time into 
the spray tank. It is essential that the mixture be thoroughly strained 
as it goes into the sprayer. 

On some plants the above formula for Bordeaux mixture is too 
strong, and should be altered to the following : copper sulphate, 2 
pounds; lump lime, 2 pounds; water, 50 gallons. The method of mak- 
ing is the same. 

Bordeaux mixture must be used as soon as prepared. If allowed to 
stand, it changes in composition. More lime may be added, and the 
material thus made use of, but this procedure is not recommended. 

Where this material is used in large amounts it is convenient to 
prepare separate stocks of copper sulphate solution and lime “ putty.’^ 
Kept separate*, tlie’y will not deteriorates. Dissolve the copper sulphate 
in water at the rate of 1 pound of the sulphate to 1 gallon of 
water. One gallon of this concentrated solution will then equal 1 
pound of the sulphate. To prepare lime putty, i)lacej a known weight 
ejf lump lime in a flat tre)ugh anel aelel just enough water to slake it. 
When it is all slaked, se‘e that it is spread out evenly and cover with an 
inch or so of dear water, to exclude the air. It will be easy to figure 
out the number of square inches of putty to remove in order to have 
the equivalent of the desired weight of lump lime. Do not make the 
mistake of weighing out this putty and considering that a given weight 
is the equal of the same weight of lump lime. 

Araenate of lead may be combined with diluted Bordeaux mixture; 
but the better plan is to add it to the lirnewater before the final mixing. 
The poison should first be well mixed with water, so as to make a 
thin paste, in order that all of it may find its way into the final mix- 
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tiire. If this is done, allowanec must be made for the volume of the 
arsenate of lead solution when filling up the barrel of limewater to 

the requisite 25 gallons. 


A ready prepared Bordeaux paste containing arsenate of lead is on 

sale in stores. 


Summer Strength Lime Sulphur 

Summer strength lime sulphur is now 

coming into use as a fungi- 

eide for the control of certain diseases. 

While this is similar, chemi- 

cally, to the lime-sul])hur wash used as a winter spray for scale insects, 

it is much weaker. It is prepared by 

proper dilution of the corn- 

mercial concentrated solutions, or by a so- 

called ‘‘ self-boiled ” method, 

in which the chemical composition is somewhat different. The proper 

dilutions of lime-sulphur concentrate for 

summer spraying of apples. 

making use of the Baum6 hydrometer as a measure; of strength, are as 

follows : 


In Dkokees Baom£; 

Number of Gai.uons 

Reading of Hydrometer 

OF Water to One Gal- 


lon OF Concentrate 

35 

45 

34 

43i 

33 

411- 

32 

40 

31 

375 

30 

361 

29 

341 

28 

321 

27 

31 

26 

205 

25 

271 

24 

20 

23 

241 

22 

221 

21 

211 

20 

191 

19 

ISl 

18 

17 

17 

16 

16 

15 

15 

14 

14 

121 
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Remember that these are the dilutions for summer strength lime 
sulphur to be used on apple trees in leaf, and not for the winter wash, 
which is much stronger. 

The seipwiM Urn sulphur is for summer use only, and has nothing 
to do with the winter wash used for scale insects. The method of 
making is as follows : 

Place 20 pounds of lump lime in a barrel and pour over it 3 gallons 
of cold water. As soon as the slaking is well started, add 20 pounds of 
flowers of sulphur, which must be free from luin])s. Begin stirring the 
mixture as soon as tht; sulphur is added. A violent heat will be gen- 
rated by the slaking of the lime, and it is this that brings about tlie 
desired combination of the two materials. Now add more cold water 
until the mass has the consistency of paste. The boiling will subsich; in 
from 5 to 15 minutes, and at once mon* cold wat(‘r must be added so 
that no further action will take* |)lace. There should be none of the red 
liquid that indicates the formation of the chemical compounds charac- 
teristic of the winter wash. The mixture may now be dilut('d for use l)y 
adding water until there are 100 gallons all told. ( Ireat care should \h'. 
taken to follow the al)ovc directions accurately, for if the boiling is con- 
tinued too long, compounds will 1)0 form(‘d that will burn tender foliage. 
In no case should hot water be u.s(!d iiLsteadof cold, eitlu'r for slaking 
the lime or for the dilutions. 

Arscfiate of lead may be added to the summ(‘r .stnmgth lime sulphur, 
thus providing a combi/ied fungirido niid poison insecticide, with 
certain additional ]>ro]>ertie,s as a contact insecticide. This applies 
citlier to the diluted concentrate or to the solf-boiled lime sulphur. 



CHAPTER XIX 


Spray Machinery — General Principles 

Several important considerations should be taken into account in 
the selection and care of spray machinery and appliances. Chief 
among these arc the following ; 

The spray pump should be of adequate size for the work for which it 
is intended to be used. As will lie noted below, there are many different 
sizes and stylos of pumps, ranging from the hand atomizer with a 
capacity of a quart or less of spray materiid, and suitable only for a 
very limited use, to the heavy power out fit fit ted with a 200-gallon tank, 
and capable of throwing a stream 70 feet into the air. Either 
outfit would 1)0 ab.solut(‘ly inisuited to the work of the other. While 
these two exanqiles are at the extrenu's, the same principle holds good, 
in les.ser form, to other outfits that grade in between these two. It 
is poor economy to save four or five dollars on an outfit and ('xpend 
several times that amount each s(‘a.son in extra labor and time. The 
first question to be decided, therefore, is that of the type and size of 
pump that will be best adapted to the work in hand. 

Whatever the style of pump decidt'd on, it must bo made of proper 
materials. Some of the sjiray solutions in common use have a corroding 
action on iron. The only material that will withstand their attack is 
brass or bronze, and care should be taktui to get a pump in which all the 
metal working jiarts that come into contact with the liquid arc of heavy 
brass or similar alloy. This applies to the inside of the cylinder, the 
piston, the valves, valve seats, and any othiT submerged parts where 
close fitting is e.ssential to the smooth and satisfactory working of the 
apparatus. 

Lately pumps have been placed on the market in which the inside 
of the cylinder is coated with a heavy, white enamel. If this is so 
81 ) 
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applied that it presents a perfectly true surface for the piston, and if the 
enamel is so baked on that it will not chip or wear rough from the grit 
that invariably gets into spray material, such cylinders should prove 
satisfactory. 

A pump must have an efficient mechanical agitator, wliich will 
automatically keep the liquid thoroughly stirred. A jet of liquid 
forced out in the vicinity of tlu' intake is insufficient. Agitators of 
the paddk; type, connected in some fashion to tlu' i)ump handle or piston 
rod, are in general use, and are fairly effective. Another style of agi- 
tator works on the principle' of a propeller, and gives excellent service. 

The size of air chamlx'r is imj)()rtant. If it is large, the operator of 
the pump will find that a steady pressure can much more easily be 
maintained. Power punip.‘> arc a})t to have air cli/imbors of proper size, 
because if Iaekii% they will quickly tell on the working of the engine, 
especially if the hitter is of the single cylinder type. Some of the smaller 
hand pumps would be more efficient and would work more easily if pro- 
vided with a mor(' generous air cushion. It should l)e remembered 
that the spray liciuid is only to a minute degree compressibh', whereas 
air is resilient and absorbs the variations in pressure' Ixitween strokes. 

Valve'S are necessarily a part of every pump, and are of various types. 
Those in commone'st use are the po])]K't valve', the swing check, and 
the ball valve;. Of these the ball valve; is apt to give the best satis- 
faction, if it is made of propeT materials. The actie)n e)f the liquid tends 
constantly to turn the l)all this way anel that as it rises and falls, resulting 
in equal wear all round, both as re'gards the ball anel the seat. Poppet 
valves with a single rod guide beneath to holel th(;m in line are very likely 
to wear unevenly anel later to leak, resulting in wcakeneel efficiency. 
Any valve with a straight or square, instead of a beve;leel scat is apt to 
give trouble. All poppe;t valve's present the following difficulty; 
they tend to seat in identical i)ositions, and if grit or other foreign 
matter gets iir, there is leakage at one point, which does not fSromptly 
right itself and soon results in uneven wear. It is essential to the 
satisfactory working of a pump that its valves fit accurately and do not 
leak^ 

Ease of getting at the working parts of the pump is worthy of con- 
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sideration. In spite of the care that may be exercised in keeping the 
apparatus in good order and straining all materials used, there will be 
occasions when it becomes essential to inspect the valves or other 
working parts. If, in order to do this, it is necessary to dismount the 
pump, or to take it entirely to pieces, much time will be lost — prob- 
ably on the very day when lime is most valuable. Some of the barrel 
pumps first placed on th(^ market were entirely inclosed in a heavy metal 
casting, and rc(piircd much time and labor for inspecting thcar working 
parts. Later types have eliminated this, althougli some of the older 
pumps are still on the market. 

The piston ])acking should pres(mt adecpiate surface', and the packing 
itself should be easily replaceable. In some makes of pumps pro- 
vision has been made for tightening up tiie packing from the outside. 
Leather is not a good nmtmal for packing. The chemicals used in 
spray mat(!rials will .soon harden it and rend(T it unfit for service. 

In some makes of barrel })um])s a stuffing box isem])loyedinplaccof 
.piston packing. The olijection to this is twofold : it makes a rather 
more complicated apparatus, and it is difficult or im])ossible to avoid 
excessive friction. In the horizontal, double-action pump a stuffing 
box is necessary, In'causi; of tlie design of the ])ump, but in this case, 
th(U’e is so much gain in efhciency in other ways that the objection noted 
may be disregarded. 
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Knapsack Pumps 


Knapsack pumps consist of an oblong tank furnished with straps 
for hanging on the back, and ]>rovidcd with a small, inclosed 
pump, the handle of which projects forward over one’s shoulder. 
They are not in general favor. The ai^paratus is fairly heavy 


to carry, and is likely to 
spill li(iuid down oiu‘’s back. 



Fuj. 58. — knapsack sprayer. 
Original. 


Fid. 51). — An antoinatic sprayer. 
Original. 


Automatic Sprayers 

Automatic sprayers are air-tight cylinders designed to be carried by 
hand. The cylinder is filled partly full of the spray material, the top 
fastened on, and by means of a self-contained jnimp air is forced in 
until the liquid within is under pressure. A valve allows the spray to 
be driven out through the nozzle as desired. The apparatus is handy, 
and desirable for garden work. Its principal disadvantage is the lack of 
an agitator. Only the brass sprayers should be purchased, those in 
which the tank is made of iron, while cheaper, will not give satisfaction. 

A light extension rod may be attached to the cylinder, and the 
apparatus used for spraying small trees, if only a few are to be 
treated. 
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Barrel Pumps 

Jiurrol puin])8 of one typo or niiotlior iiro in use in the majority of 
orchards of moderate size where any spraying is done. Usually they 
are mounted directly on a 50-sallon l)arrel, which serv('s as the spray 
tank. Such pumps have a capacity ran^rin^ from 1 to 4 j;allons of 



Fic. 00. — A baiTi-l pump. Original. 


liquid per minut(', and are intended to operates at, a pressure of 100 to 125 
pounds. They are capahk; of furnishing material for two leads of hose. 
Commonly the outfit, is placcMl on a wason of some kind, or on a sled. 
Unless th(^ trees to he sprayed are headed very low, there should be a 
simple tower or elevated platform, about 4 feed high, bolted to the 
wagon, on which one of tlie operators may stand while the other 
works from the ground. 
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Horizontal Pumps 

Horizontal hand pumps are typically of tlu; double-action type, and 
have a capacity of 3 to 5 gallons of spray material per minute. Th(^y 
have a marked advantage over barrel pumps in that the handle is longer 



Fkj. 61 . — a convenient tower used in connection witli a barrel pump. Original. 

and works in such position that tlie opi'rator can maintain the d( siitd 
pressure and volume with much less effort. Tlu'y do not bring the 
constant strain on the must^les of tlu' bai^k, chai aedei ist it of bai rel 
pumps, and since they are double acting, both the forward and the 
reverse strokes count. In efficiency, pumps of this type are nearly 
the equivalent of the smalU'r ])ower outfits. 
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Traction Outfits 

Traction sprayers derive their i)o\ver from the wheels of the vehicle 
on which the pump and t ank are mounted. They are especially useful 
in sprayiufi; j^rapes, potato(‘s, or other field crops ; in other words, they 
ar(' adapted to the kind of work in which one desires a continuous spray 

dc'livered constantly 
at a detinite position 
or anj^le. For si)ray- 
inp; of this character 
they may properly be 
sele(’t('d. For ^!;eneral 
orchard work tlu'y 
ar(‘ not suited unless 
there is some ar- 
rang('ment by which 
the gearing may b(5 
disconnected and the 
pump ojx'rated by 
hand when dc'sired. 
Outfits of this kind 
should always be pro- 
vided with a hirge 
air chamber, a pres- 
sure gaug(^ in i)lain 
sight, and a relief 
valve which will open 
at a certain pr(‘ssur(‘ and allow th(‘ licpiid t,o flow back into the tank. 
The, capacity of traction spray(*rs is figured on tlu; basis offa vehicle 
moving at the rtiU* of 250 feet a minute, and ranges from 5 to 18 
gallons of liquid per minute. The connection to wheels is made by 
e(;centric, chain, or gearing. 

Hand traction si)rayers operates on tlu^ same priiici])le, but are much 
smaller, are intcaided to be whec'led al)Oiit by hand, have a tank of 
about 20 gallons capacity, and are so arrangcxl that the pump may be 
thrown out of gear and operated in the same fashion as a barrel pump. 
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They are fairly satisfactory, but are apt to ju-ov(' heavy and hard to 
manage. In one type the constrindion is sucli that a single horse may 
be hitched to tlie outfit, which is then guided by the operator much in 
the manner of a plow. 

Power Sprayers 

Power outfits consist essentially of a gasoliiK^ engine, a rather heavy 
pump g(‘ared or b(‘H.ed to th(^ engine, and a large tank, the whole 



Fio. Oa. — A gtisoliiic power .sprayer. Original, 
u 



98 


SPRAY APPARATUS 


mounted on skids or on wheels. Such outfits range in capacity from 4 
to 12 gallons of spray material i)er minute, and are operated at a pressure 
of 200 pounds or more. The pumps u.scd may be of the largo, single 
cylinder, single-action tyi)e, or double action, or multiple cylinder. 
The engines in the smaller and medium size outfits are usually of 
to 3 horse power, single cylinder, and cither air or hopper cooled. In 
the recently desigiu'd, extremely powerful outfits, us(xl for spraying 
tall trees from the ground, the engiiu^ is of the automobile or marine 
type, with two, three, or four (cylinders. The main advantages of 
power outfits include the rai)idity with which the work can be accom- 
plished, the saving of hand lal)or at pumping, and the high pressure at 
which the spray is applied. Where many trees are to be sprayt^d, the 
power outfit will do the work at less cost i)er tree than tlie less ex- 
pensive, smaller outfit. 


Compressed Air Outfits 

Compressed sprayers are in us(‘ in .some orchards. In this type 
of apparatus the .spray(‘r itself consists simply of two large steel tanks 
mounted on skids or whetds, and fitted with the nec(\ssary leads of 
hose. One of the tanks is tilled with the spray material, while in the 
other air is stored under consideral)le pressun', usually IfiO pounds. 
Pipes connect the air tank with the li(|uid taiik, and tin' spray material 
is agitated by arranging the inl(‘t of air in such fjishion that it comes out 
of a number of jets at intervals along tin' bottom of the licpud tank. 
The air is compre^ssed at a central station by means of an air com- 
pressor using gasoline or other power. It is customary to have two 
or more of the sprayers, so that one may In; at the centz*al station n;- 
ceivdng its spray material and its charge of comjzre.ssed air, while the 
other is in the orchard. Usually the air pre.ssure is reduced to about 
80 pounds by the time a sprayer has discharged its licjuid and is ready 
to return to tin; central station. The system has the advantage of 
rather rapid work, and of comparative simplicity, so far as the sprayer 
itself is concerned. Its di.sadvantages arc the fact that it operates 
necessarily at a constantly changing pressure, thus tending somewhat 
to uneven work, and the high cost of installing the plant. 
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Dusting Apparatus 

Various types of machines are obtainable for applying insecticides 
in powder form. Most of these are designed to be carried by hand, and 
rapid work can be done with them under suitable conditions. They are 
not so well adapted to applying materials to trees, nor to situations 
that arc difficult to reach because of thick, intervening foliage— as, 
for example, in treating 
vineyards. But for use on 
truck or field crops, espe- 
cially in the application 
of powdered arsenate of 
lead, they have a growing 
utility. In the more de- 
sirable types a constant 
stream of air is maintained 

by a rotary fan, and tlu) • . • j rri, 

powder may be directed through one or more o>itlets ® desired. 1 he 
amount of material delivered may also be regulated. 

For dusting field cro|)s a simple device is in use in the South, consist- 
ing ot a pole 4 to 8 feet long, to which are tacked cloth bags at 
proper intervals, according to the distance between rows. A hole 
bored through the pole above the bag provides a means of filling it. 
Often the pole is .set acroas a horse’s back, the jarring being sufficient to 
sift the poison through the cloth. 



CHAPTER XXI 
Accessories 

Nozzles 

Nozzles, as now designed, have reached a point of greater efficiency 
than was the case a few years ago. On small hand outfits, adapted 
for the kitchen garden, tho (piestion of nozzh; is not so im]>ortant. It 
is neither possible nor lU'cessary to g(‘t up heavy i)r('ssure with th('S(^ 
outfits, and the amount of work to be done is comparatively light. 
But in or(!hard Spraying, particularly on a large* scale*, the nozzle may 
greatly help or hinder raf)iel and satisfae;tory work. 

The so-calleel Bordeaux ne)zzle is one e)f the olde.*r type's still in use 
on light hand outfits. It lias an adjustable^ eipening, which may be 
arrange*el so as tei throw a se'rnisolid, fan-shaped stream, or a fairly 
fine spray. This nozzle is entirely unsuiteel to orcharel work on any 
consielerable scale*, but is w(*ll like'd for vineyard or fie*lel spraying be- 
cause the nozzle e*an epiickly be cleaned by reversing the core. 

The vermorcl nozzle has a central orifice, back of which is usually some 
particular type of chamlier. As originally de'signed, the entire nozzle 
was small, and the ceniral opening decidedly so. It invariably clogged 
up in short order, and heiK^e was, and is, made with some sort of needle 
built into the central line of the nozzle, and so arranged that this 
needle can be forc(*d forward to clear the orifice. The nozzle gives a 
fine, mist spray. Its defects are its intolerable! t(*nd(!ncy to clog and the 
fact that it can deliver only a small quantity of spray material; in 
other words, it is of low capacity. However, on light hand outfits, 
it is in general use! anel is fairly sati.sfaciory. 

The modem disk nozzle was evolveel from the! vermorel. It differs 
100 
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from the old form in hoiug much larger, in having a larger orifice, and 
in relying on the design of the chamber back of the orifice, combined 
with an interposed plate, to give the finely divided spray desired. 
It has large capacity, (\spccially when op(!rating uiuh'r the heavy 
pressure g(!nerated in a power outfit. The tend(;ncy to clog is reduced, 
but unfortunately is not l)y any means entirely eliminatc'd. At the 
pr(‘sent stage in designing, it is the; most satisfactory and efficient 
nozzle for ordinary orchard work. Practically all of the manufacturers 
of spray apparatus are making a nozzhi of this tyi)e. 

For special work in spraying shad(i tree's from the ground still another 
type of nozzle has lately be't'n evolved. Tliis is csseMitially a lu'avy brass 



Fl(}. 65. — Types of nozzles. (.)n tlio the vonnorel ; in the center, the disk 
typo : on the right the Bordeaux. Original. 

tube, from three to six fet't in length, with gradually diminishing bore, 
ending in a simple round orifice, from onv. eighth to three eighths of an 
inch in diameter. It is ojX'rtitcd under extremely heavy pressure, and 
sends high into the air a solid stream which breaks into a fairly tine spray 
as it nears the summit of its aw. Naturally the material is delivered at 
a rapid rate. The advantage for extensive work on shades trees lies in 
eliminating the necessity of climbing the tree's, thereby reducing the 
cost of spraying in spite of the; amount of material used. 

Extension Rods 

Extension rods are necessary in orchard spraying, in order to elevate 
the nozzles to a point where the spray can reach the uppc'r parts of the 
tree. Such rods are of two types: small iron pipe, and metal-lined bam- 
boo.* Iron rods are more commonly used, and are satisfactory, except 




102 


ACCESSORIES 


for their weight. They are more easily grasped if wood handles are 
fitted around them. Bamboo rods are lighter, and therefore tire the 
operator less. Those lined with aluminum sometimes cause trouble 

through tlui twisting off of 
the connections at the lower 
end of the rod. Where 
aluminum is used the metal 
should’ be of heavy gauge 
at this point, and should 
be one of the harder alloys. 

There sliould be a cut-off 
at the lower end of the ex- 
tension rod, and it should 
have a handle of sufficient size to give a good gras]) for turning 
on or off. Unless rods are i)rovided with an easily o])erated cut-off, 
much spray material will lie wasted in working from one j)art of a tree 
to another or from tree to tree. 




Fio. 60. — Cut-off mid end of bamboo exten 
aioii rod. Original. 


Hose 

Hose leads are essimtial for barnd or power outfits. The length of 
hose naturally varies with th(^ character of work conbmiiilated. If 
two leads arc ust'd from a single j)um|>, and one operator stands on 
the spray wagon or on an elevated platform, it is convenient to have 
the hose in two lengths, the longer for thi; man on the ground and the 
shorter for the man on thi; platform. One half or three eighths inch 
hose may be used. Th(^ former transmits the pressure to better 
advantage; the latter is lighter to handle. 

Hose connections desiTvc consideration, especially in outfits designed 
to work under considerable pressure, as in power apparatus. The long 
connections, which admit of two bands on each side instead of one, 
should be selected. 

In high-power outfits for shade-tree work, special hose is needed. 
Connections are obtainable for this work which are provided with 
liands fastened mechanically to the unions, so that the hose cannot 
come apart when being dragged over the ground. 
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Strainers 

An essential part of any outfit is a good strainer. Many spray 
materials coiitain a great deal of sediment, and the coarser parts of this 
must be removed if long life is to be expected of the {)ump, or continual 
clogging of the nozzles avoided. Furthermore, unless all materials are 
carefully strained as they are poured into the spray tank, various sorts 
of foreign matter, siioji as waste, filings, or bits of wood or leaves, will 
get into the tank and be sucked up into the pump, where they will 
cause trouble. 

A satisfactory straiiuT can b(i made; by cutting out the central 
portion of the bottom of a l2-q\uirt ])ail, fashaiing a large? funnel 
securedy beneath, and a generous cone of wire cloth above, witliin the 
buckeit. The edge's of the? wire cloth forming the cone should be 
soldere?d togothe'r. 

Another exce'llent type consists of an oblong box, one end of which 
is made somewhat sle)ping, so that the affair can be set into the opening 
of the spray tank without bineling. The box is without top or bottom. 
An oblong i)iece of wire cloth is fasteimd into the box at an angle, so 
that one end of it is imarer the top than the other. 

In both e)f t hese strainers the e\ssential feature is that the wire mesh 
shall bo so fixed that sodinu'nt will not clog it. In cither one the spray 
material will c.onstantly wash clean th(? u]:)per part of tiie screen. 
Sediment that collects along tiie bottom of the screen can readily be 
dumped out from time to time. The wire cloth used should be of 
brass, 20 to 30 meshes to the inch. Nothing else will give satisfactory 
service. 

Spray Tanks 

The ordinary size of spray tank for use with a hand pump in orc^hard 
work is 50 gallons. Frequently the tank consists of a barrel, with a 
pump mounted on its end or side. 

For use with a power pump the spray tank should be larger, pref- 
erably of 150 to 200 gallons capacity. The best type is the half round, 
because it may more eiisily be tightened up and kept from leaking. All- 
round stave tanks, if provided with some means of tightening the hoops 
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readily, are satisfactory. Iron tanks are somewhat objectionable 
because if copper compounds, such as Bordeaux mixture or copper 
sulphate solution, are used in such tanks, the chemicals will tend to 
break down. Other chemicals have a corroding action on the iron. 

Mixing Tanks 

Where extensive spraying is carried on it is convenient and desirable 
to provide suitable mixing tanks elevated on a stout platform. By 
this means much valuable time will be saved in the preparation of 
materials. In addition, the work of spraying can b(‘ completed more 
promptly, the materials applied when they will do the most good, and 
advantage taken of favorable weather conditions. 

The design of a mixing plant will depend on the nature of the work to 
be done, the amount of work, the topography of the location, the source 
of water supply, and like matters. The general principles governing 
its design are the provision of an adeciuate supi)ly of stock solution, 
convenience in mixing, and the utilization of gravity in transferring 
liquids from stock tanks to mixing tanks, and from the latter to the 
spray tank. Expensive and troublesome outlet valves may be avoided 
by using a section of large diameter hose, the free end of which may be 
fastened up above the level of the liciuid in the tank. 
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CHAPTER XXII 


Insect Pests of Garden and Field Crops 
Wire worms (Elateridw) 

WiREWORMS are slender, cylindrical worms, ^ iR^li to 1 inch long, 
their skin brown and shining, the segments showing plainly. They 
have three pairs of small, dark legs close to the front end of the body. 
The whole insect looks 
tough and wiry. 

They infest a variety 
of field and garden 
crops, working on or in 
the roots or tubers, and 
are especially injurious 
to corn and potatoes, 
though they attack 
freely wheat, oats, and 

,1 I Fk;, 67. — Adult of the Wheat W iroworrn, Agiii- 

Otner cereals. Enlurj^ed and natural sizei 

There are several Original, 
species, differing in 

minor characters but alike in general appearance and manner of work. 
All are the larva? of “ click beetles,” or “ snapping beetles.” Ordinarily 

they breed in sod 
ground, the worms 
feeding on the roots 
of grasses. In such 
circumstances their 
presence is seldom 
noted, because the 

Fig. 68. — The Wheat Wireworm. Enlarged and nat- ground is SO well 
ural size. . Original. filled with roots that 
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Fig. 09. — A common wire- 
worm, Melayiotuti conwinins 
Gyll. Original. 



Fkj. 70. Larva and pupa of Mdan- 
olii.s ainimunis Gyll. Original. 


thoir work does not attract attcMitiou. lUit when such {ground is 
broken up and planted to ])()tatoes or corn, the worms have eoin- 

|)araiively little to feed 
on, and quickly become 
a pest. They are slow 
in development, re- 
(] Hiring' two y(‘ars or 
more as larvce, so that 
there are many of them 
rc'inaining the follow- 
ing year after sod, and 
often many the second 
year. 

Suitable crop rota- 
tion, combined with 
fall plowing and culti- 
vation, is the only 
means of handling 
these pests. They do 
not injure clover or 
related plants, as a rule, and where fields are badly infested it is 
wise to put one:€)f the legumes into tlu; rotation following sod. No 
applications to the soil will kill the worms unless made so strong as 
also to kill plant life. 



Fi(i. 71. — Work of wircworims in potato. Original 
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Fi(i. 72. — of a white grub, 

LachnosOrna fiimi h^roelil. Original. 


White Grubs {Ladimdenia .s])[).) 

The presence of while gru))s usiuilly is first indicated l)y the dying 
off of ])hints hen^ and th(‘re in the field or garden. Corn, and various 
garden crops as well as straw- 
berries, are subject to marked 
injury. 

Examination of the soil bemeath 
plants attacked will disclose th(^ 
grubs. They will be found lying 
somewhat curk'd u[), are soft- 
bodied, an inch, to an inch and a 
quarter long, and have a brown 
head. The eird of the alxloiiK'n is 
swolhui and darkened. 

The adults an^ brown, la'avy-bodied be('tles, familiarly known as 

May beetles ” or “ June bugs.” They fly at. night, feed on the leaves 
of various trees, and are attracted to 
lights. Eggs are laid in the soil, and 
al)out two years are reejuired for the 
devdopment of the grub. At the end 
of the second summer the larva makes 
a pupal cdl in tlie soil at a depth of a 
foot or less, and transforms to the 
beetle; but the latter is soft-1 )odi(‘d at 
first, and does not grow hard and emerge 
until the following spring. Grass land 
is the natural breeding place, and injury 
usually occurs in fields that have been 
in sod for a number of years, and have recently been broken iq) 
for other crops. 

Careful planning of crop rotations is the best means of avoiding 
injury. Fall plowing will helj) to some extent. Chickens following the 
plow will destroy the grubs turned up. Hogs are fond of white grubs, 
and will root up and eat large numlxu-s of them. There is no chemical 
that may be applied to the soil to kill them. 



Fio. 72.-— L:irvu of Ladino- 
sUrna fused Frochl. Original. 
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Leather Jackets {Tipulkhn) 

Occasionally field crops, such as wheat, grasses, or clovers, are 
seriously injured by large numbers of naked grubs, the young stages of 
several species of crane flies {Tipididw). The adults are slender-bodied 
very long-legged insects, often known as “ gallinippers ’’ or “giant 
mosquitoes.” The grubs are an inch or less in length, dark in color, 
cylindrical, tough, the hind end blunt. They work just beneath the 
surface of the ground, eating the roots, traveling from plant to plant 
in the soil. 

The grubs are half grown in the fall, and winter in a dormant 
condition. In spring growth is resumed. Th(‘ adults'emergc In early 
sumifter, and ])r('fer fiedds that have grown u]) to tall grasses or other 
herbage'. The're is a second ge'iieration in summer, the adults laying 
eggs again in grassland in Srpioinbvr. 

Plowing before Septenil)er I will place the field in such condition that 
the adults will not lay eggs in it, and thus j)rotect winter wheat from 
injury. On grass or clove'r no effi'ctive means of avoiding or stopping 
attack is known, exce])t plowing up. 

Ants {Forniicitm) 

Prequcntly colonies of ants of one kind or another take up their abode 
in gardens, and })rove a nuisance. Th(\v can easily be killed by the 
use of carbon bisuli)hi(le. With a pointed stick make several holes into 
the hills, and then pour into each half an ounce or so of carbon bisulphide, 
at once pressing the foot on the (!arih to close the hole. The fumes will 
{)enetratc the ground and kill olT all of the colony. 

Ill some sections of the* (lulf states and in parts of California a persist- 
ent and destructive ant has become establislual : the so-called Argen- 
tine Ant [Iridoniyrmex hwnilis Mayr). It is a nuisance through enter- 
ing dwellings, and frequently is de.structive in gardens. This species 
tends to hunt for warm quarters as winter approachc^s. Advantage is 
taken of this haliit by providing a box of suitable decaying vegetable 
matter in the garden, preferably a mixture of cotton see4 and straw. 
As this material decomposes it heats, and many cofbnies of ants, includ- 
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ing the overwintering queens, migrate to it. The whole thing is then 
covered with canvas and fumigated with carbon bisulpliidc. Summer 
colonies are killed by fumigation in the same manner as described above 
for other species, or by poisoning with dilute arsenic and sweetened 
water, as described in the chapter on Household Insects. 

The Southern Corn Root-worm {Diahrolica duodecimjmnctata 01 iv.) 

The presence of the southern corn root- worm or “ l)ud-worm ” is 
usually first indicated by an enfeebled growth of the young plants. 
The leaves turn yellow, or th(^ plant simply fails to make a normal, 
vigorous growth. If a plant is pulled up and the roots are shaken, some 
of the grubs will likely be thrown out, and the round holes where they 
have bored into the side of the main Stalk, just below the ground, wil] 
be noted. Tlie grubs are al)out three fourths of an inch long when full 
grown, arc quite alcndcr, smooth, white or light yellow, and have a 
small brown head. 

The adult of this worm is a small beetle', ai)out one fourth of an 
inch long, commonly known as th(' twelve-spotted cucumber be'ctle. 
It is greenish 3 '^ellow in color, and has twelve black spots on its back. 
It feeds on the polh'u or silk of corn, on a gt'eat. \’ariety of garden 
crops, especially cucumbers, sepiaslu's, melons, and relate'd })lauts, and 
sometimes on the young heads of various grains or grasses. 

Control of the root-worm in corn is largely dependent, on general 
farming methods. Crop rotation will help to hold it in check, and so 
will systematic clean tillage. Th(' worms do not infc'st the roots of 
cotton, buckwheat, or the smaller grains. Late-planted corn is less 
liable to attack, and so is corn in well-drained land. Many farmers 
find it expedient to plant an excess of seed, llc'medies for the adults 
on garden crops are givt'ii elsewhere. 

The Western Corn Root-worm {Diabrotica longkorrm Say) 

In the Central states the roots of corn are injured by a small, slender 
worm which mines in the main roots, tunneling here and there, seriously 
checking the growth df the plant if not killing it entirely. The worm is 
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two fifths of ail inch long, slender, whitish or yellowish, and has a 
black or brown head. 

The adult is a small beetle, greenish in color, one fourth of an inch in 
length. It is 
found occasion- 
ally on melons 
or scjuaslies, along 
with its relative, 
the striped cu- 
eumber beetle, 
but is more apt 
to 1)0 seen on sun- 

Fig. 74. — The Western (\>rn Hoot- flowcrS, golden 
. «orm. Adult. Enlurg,.,! u,„l nalu- 

ral .size. Onginal. 

l)lossoms. 

There is one generation each year. Th(‘ winter 
is passed as eggs beneath the surface of th(^ ground. 

The simplest means of control is crop rotation. 

The eggs are laid only in cornfields in late summer, 
and the larva' are injurious only to corn. If corn 
is planted in fields that have beiai in other crops, it 
will not be injured. In itractita; it is usually safe 
to. run corn two years in succession, changing to another crop the 
third year. 

Corn-root Web worms {Cramhus spp.) 

Young corn plants are seriously injured or killed by several species 
of webworms feeding on the roots, or on the stalk close to thi; surface of 
the ground. The outward evidence of attack is the stunted growth of 
the corn or the death of young plants. Injury is always worse in ground 
just broken up from sod. 

The same insects attack in similar fashion young toba(;co plants in 
certain eastern sections. 

Several sp(a;ies are recorded, all in the genus Cramhus^ and including 
C. vulmagellus Clem., C. iuteolellus Clem., C. trisectus Walk., and C, 
mutabilis Clem. 




Fi<i. 75. — Work 
of the Wost- 
orn (’orn lloot- 
wonn. Origi- 
nal. 
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The worms feed in a silk tube more or loss covered with par- 
ticles of dirt. They vary in color froni yellowish to l)rown, 
arc three fourths to one inch long when full grown, and their 
bodies have numerous low tubercles. Th(;y hatch from eggs 
laid by small, active' mollis which have the habit of resting on 



Fiu. 7(). Larval ciisj* of (’orii- Wobwonn, ('romhus mhiragcilus Clem, 

root Webworm at base of corn Natural size. Tin' one at the left cut 

plant. driKinal. opi'ii to show pupa within. Original. 


Fall plowing and cultivation will help to hold the pests in check, but 
to avoid injury do not plant corn in land that is just broken up from sod. 
Land that is fallowed in the latter part of summer will not be infested 
the next s])ring, for the moths will not lay ('ggs on bare ground. 


The Corn Root Aphis {Aphis viaidi-radids Forb('s) 

Colonies of bluish grt'cn “ lice ” suck the juices from the roots of 
corn, and in certain sections fectl also on the roots of other plants, in- 
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eluding cotjoii, squash, pumpkin, and strawberries. Plants badly 
atta(*ked are stunted, lack color, and otiu'rvvise show that th(‘y are not 
making a healthy growth. Examination of the roots will then show 
large numbers of the lice. 

The corn root ai)his is cannl for, and is d(‘pendent on, colonies of ants. 
The latter lye usually the common, small, brown ants of the species 
niger ammcnnus Mayr. 

In wint(T the eggs of the aphis are cared for by these ants, who keep 
them in their nests, bring them out in the sunlight on warm days and 
carry them l)elow frost line wlasi th(‘ weather is severe. In spring the 
aphis (‘ggs hatch, and the young wingless 
lice are carried l\v t!i(‘ ants to suital)le 
weeds, the roots of which will form ac- 
ceptable food until tlio corn has sprouted. 
Thenaifter the ants are in constant at- 
t(‘ndance on the lice, transferring them to 
the roots of corn when the latter become 
available. 

As warm w(‘ath('r conu's on, the lice 
giv(‘ l)irth to a second generation of living 
Fi(}. 7s. — Liirva of Cmmhus .young, in which winged individuals ai> 

( lorn. Slightly (‘II- ihesQ migrate to iicw fields. 

largod. Original. ' \ 

Breeding goes on rai)idly, the numlier 

of generations sometimes reaching a dozen in the course of the sum- 
mer. In the fall (‘ggs are laid, and these are cared for again by the 
ants until another season. 

In control, the most important measure is to plow and harrow in the 
fall, so as to break up the ne.sts of the ants. Keeping the fields clean of 
w(‘eds will help materially, depriving tla; lice of food in the .spring. 
Rotation is of value, since the first generation of the lice ari; wingless 
and by the time winged individuals appear corn will be sufficiently 
advanced to withstand attack from lice that fly in from other places. 
It is helpful, also, to keep corn growing vigorously. 
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Plant Lice attacking Beet Roots 

In Washington and Oregon sugar beets sometimes are seriously 
infested by a plant louse {Pemphigus Doanc). Aff(‘eted plants 
fail to make normal growth, 
look sickly, and the main root 
grows spongy. The lice cluster 
on the smaller rootlets. Th(‘rc 
are several generations in the 
course of a single season, and 
o(!casionally winged individuals 
appear and (ly to otiu'r fields. 

It is probable that tin* s])ocies 
lives nonually on sonic wild 
jilant, but the idenfity of tin's 
has not been disi'ovi'n'd. 

In Colorado another species, Tijchm hremomis Hart., has wrought 
similar injury. 

No direct nuains of (‘ontrol is known for (‘ithi'r of t he.se pests. 

The Sugar-cane Mealy-bug {Ps(Ui(lococcus calc£olari(r Musk.) 

In Louisiana the roots, crown, and stalk of sugar cane are attacked 
by small, degenerate in.sects which work in clusters made conspicuous by 
a white, cottony secretion. Tlie insect itself is soft liodied, pink, and 
wingless. Only the males are winged, 
and they are seldom noticed. 

For the most ])art they pa.ss the 
wintc'r on seed cane, but may sur- 
vive also on John.son grass. When 
the seed cane is planted in the 
spring, the young are transferred 
with it t,o the fields. They may 
hibernate also on cane stubble. 

Rotation of crops is the first 
move towards eradication, combined 



Fig. 80. — Tho common, brown ant, 
Lasius niger americanm Mayr. 
Enlarged and natural size. Original. 



Fro. 79. Adiiit of Cramhus lulcolcllus 
Clem. .‘Slightly onJargod. Original. 
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with washing the seed cane with whale-oil soap. Remnants of cane in 
the fields, and Johnson grass in dr near by, should be burned. 

The Clover Root-borer {Hylastlnm obscunis Marsh.) 

In the Central states clover is subject to considerable injury by this 
insect, the presence of which is seldom recognized. The adult beetle 

is .small, dark, and cylindrical. 
Coming out in the spring from 
clover roots, in which it has 
passed the winter, it lays eggs 
in shallow cavities which it ex- 
cavates in th{‘ sides of the larger 
roots of chjver ])lants in the 
same or adjoining fields. The 
grubs that hatch from these eggs 
burrow in and through the roots. 


Fic. S2. — Adult, of tho 
f'lov('r Root-boror. En- 
hir^od ;ui(l ruiturtil .sizo. 
Ori^iiml. 

.sometimes completely de.stroying their centTal parts and killing 
the plant. 

In tlu^ hitter part of summer th<^ grub changes to a pu])a, from which a 
Ix'ctle em('rg(’s in fall, but nmiains in the root until the following spring. 

Only two-year-old idants an^ lik(*Iy to be attattked. Plowing a badly 
infested field at once after haying will kill many of the grubs, because 
the roots will i)e turned up and dried out. Pasturing a field serves to 




Fig. si. — Wfxk of tho ( 'lover* Root- 
borer. Oriviuiil. 
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check injury or to prevent it. Clover, if infested, should not be allowed 
to stand after the second season’s hayiiifi^. 

The Sweet Potato Root-borer {Cylas formicariuti Oliv.) 

In some' sections in the Gulf states the tul)ers of sweet potatoes, both 
in the field and in storage, are infested with borers, whitish in color, 
robust, one fourth of an inch long. The adult is a small snout beetle 
with dark blue wing covers and brown thorax. It lays its eggs in the 
end of the tuber where it chances to project from the ground, or some- 
times at the base of the vine;. ’Phen^ are several generations annually. 
Eggs may be laid on ))otat()es in storage*. 

The only means of cont rol is to keep the tubers well covered with 
earth. If infest, ( hI, the crop should be harvested early and at once 
fumigated with carbon bisulphide. 

The Potato-tuber Worm {Pltihorinia'H opci'ciihdlaVjiAl.) 

In California this tiny insect is a pest of prime importan(!e to potato 
growers. Injury is twofold. Tlie stalks of ])olato vines are tunneled, 
the vines badly damag('d or killed; and the tubers thcFiiselves arc 



Ficj, 83, — Adult of the Potato-tuber Worm. Enlarged 
and natural size. Original. 
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attacked, both in the field and in storage. The worm is quite small, 
only one fourth of an inch long. Eggs are laid on the vine by the 
parent moth, the grub tunneling down just beneath the skin of the stalk. 
Or eggs may be laid on potatoes that are not entirely covered with 
eartli. Further damage goes on after the potatoes are dug. 



Control consists in cleaning up related 
weeds, prompt removal of wilting vines, 
destruction of the vines after digging, ami 
immediate sorting and fumigation of the* 
tul)ers. 

The Cabbage-maggot {Pcgoniya brassica: 
]h)uch6) 

Th(' roots of cal)bag(‘, cauliflo\v(‘r, turnip, 
and radish are s(‘riously injured or destroyed 



Fiu. S4. — Work of the Oab- Fig. 85. — Cabbugo-iimggots on cabbage 


bage-maggot. Original. root. Enlarged. Original. 





Fig. 86. — Adult of the ( abbiiK^> 
maggot. Enlarged and natural 
size. Original. 

by soft, whitish maggots, one 
fourth of ail inch long. When 
working on calibago, the mag- 
gots oat away the root hairs and 
gnaw into the larger root. Their , rxv n f 

^ . 1 1 Fig. 87. — Workof the Cablmge-maggot 

work is accomiianied often by j,, Original, 

more or le.ss decay of the tissue. 

When working on radishes, they frequently tunnel entiredy within 
and through the fleshy main root., or cause injury of such a 
nature that a much-braiudied root is develojied instead of a 
singl(‘, symmetrical tap root. 

A hairy, two-winged fly is the parent of the maggots. Lggs are 

laid on the ground 

I lu'ar the stem, or on 

I the stem itself, and 

the young maggots 
make tlieir way into 
the ground along the 
I outside of the sti'in. 

There are two to four' 

hiG. 88.— Tool for cutting hexagonal disks. * , 

treiieratioiis annually. 
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In the fall eggs, larvte, and adults may be found in old cabbage 
stumps. 

The maggots may be killed by pouring around each plant a half cup of 
carbolic acid emulsion. A pointed stick may be thrust diagonally 
beneath each plant and a tcaspoonful of carbon bisulphide poured 


down the hole. 

The maggots may be pre\'entcd from gaining access to the roots by 
fitting a di.sk of tarred jiaper around the stem of each jilaiit. The disks 
should b(‘ al)out four inches in di- 



Fio, 89. — Work of the Onion 
Maggot. Original. 


ameter, slit to the center, and marked 
with short cross cuts at this point, so 
that they may l)e fitted closely and 
easily around the stem. When in 
])lac(‘, th(‘ disks rest flat on the ground. 
A handy tool for cutt ing hexagonal disks 
in quantity is illustrated. After the 
first row of cuts has been made across 
a sheet of cardboard each additional 
cut will make one disk. 

It is of imporlance to clean up all 
old calibagc stumps in the fall. Deep 
plowing will reduce the number of the 
flies the succeeding year. Rotation of 
croi)s is desirable. Abundant fertil- 
ization will help cabbages to withstand 
attack. 


The Onion Maggot {Phorbia cepetonm 
Meade) 

Infestation by the onion maggot is 
similar to that of the related species 
working on the roots of calibage and 
radish. The eggs are laid by the adult 
fly in the leaf sheaths, and the mag- 
gots work their way down into the 
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Fio. 90. — Adult of thn Onion Maggot. 
Enlarged and natural size. Original. 


bulb. There arc two to four gener- 
ations each year. 

Practical means of direct control 
'are wanting. Onions should be 
plautc'd each season in fiekls as far 
removed from the previous season’s 
planting as may bo. In small plots 
carbolic acid emulsion may be used. 
Liberal amounts of tobacco dust 
along the rows will act as a fair 
deterrent. 

« The Barred-winged Onion Maggot 
(Choetopsis cenea Wied.) is a similar 



Fii}. 91. — Work of the Socd-corn 
Maggot on tho roots of beans. 
Original. 


species found on onions, and sometimes on the roots of corn and 


sugar cane. The life history and the remedies arc similar. 


The Seed-corn Maggot (Pegornya fusciceps Zett.) 

This insect sometimes works on sprouting sweet corn, but is rather 
a pest of beans and peas. It is a white, soft-bodied maggot, without 
legs, and works beneath the surface of the ground, eating into and 
destroying newly planted peas or beans, especially just as the tender 
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Fig. 92. — The Seed-rorn Maggot. 
Enlarged and natural .size. Orig- 
inal. 


sprouts arc pushing above the 
ground. A later generation works 
in similar fashion. The adult is 
a two-winged fly. 

The application of carbolic acid 
emulsion is the only direct remedy 
available. Injury is apt to be 
worse when manure has been ap- 
plied to the fields in the s])ring, 
probably because it attracts the 
adult flics or offers them shelter. 


The Carrot Rust-fly (FsUa roscr Fal).) 

The leaves of tlu* plants atbicked turn red or rusty looking, while the 
roots are tunneled by small brown inagf^ois, one fourth of an inch Jong. 



Fig. 93. — Work of the Carrot Ru.st-fly. Original. 


On the surface the root may not show much evidence of injury, but 
when it is cut through, the brown burrows will be evident. Occa- 
sionally celery is attacked by the same species. 

The adult is a slender-bodied, two-winged fly. There is one genera- 
tion annually in the field, but breeding may at times go on in carrots 
in storage. 
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Fi(i. 94. — Adult of the Carrot Kust-fly. Eu- 
larKed and natural size. Original. 

The Sugar-cane Beetle {Ligyrus rugiceps 
Lee.) 

The stubble and stalks of sugar cane, 
and the stalks of corn, arc burrowed 
into below tlie ground by a chunky, black 
beetle, about half an inch long, with 
stout, coarsely spined legs. Corn is 
usually killed, while cane may partly re- 
cov('r and make some growth, though 
the yield will be short. The injury takes 
place for the most part early in the 
growing sea- 
son. 

Eggs are 
1 a i d in the 
ground on the 
weakened or 
decaying 

Fia. 96. — Tho Sugar-cane roots. The piij. 95 . 



Carrots planted 
late escape serious 
injury. Direct 
measures of con- 
trol are the same 
as for the onion 
maggot. Freshly 
manured fields 
should be avoided. 



Beetle. Original. 


larva 


Work of tho Sugar- 
cane Beetle. Original. 
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fleshy grub. There is one generation annually. The insect hiber- 
nates in the soil in cane fields. 

Planting of cane should be deferred until spring in order to have 
opportunity of spring plowing and cultivation. The running of 
second or third year cane should be avoided. Trash should be cleaned 
up in the fall. Corn should not follow cane. 

The Carrot Beetle {Ligyrm gibimus De G.) 

The roots of carrot, celery, parsnips, sugar beets, potatoes, and 
corn are eaten into by a beetle, which works usually just below the 
surface of the ground. The 
insect is black al)ove, reddish 




97_ —The Carrot Beetle. Fkj. l)S.~VVorkof the Carrot Beetle. 

Original. Ori^iaal. 

beneath, and about half an inch long. There is one generation a 
year. The adults (a)ine out in the latter part of suniiner, and over- 
winter in the soil. Damage may occur (dther in fall or in spring. 

Removal of crop remnants, fall plowing 
and cultivation, and similar cultural meas- 
ures are advised. 

The Slender Seed-corn Ground-beetle 

{Clivina imprefinifrons Lee.) 

Seed corn planted in low or peaty ground 
sometimes is injured or destroyed by a 
small beetle which cats out the heart of 
the sprouting kernels. The insect is a little 




Fig. 99. — The Seed-corn 
AgonoderuH. Enlarged to 
twice natural size. Orig- 
inal. 
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less than a half inch long, dark red, somewhat flattened, and has a 
large thorax and a fairly narrow “ waist ” 

The pest passes the winter as an adult beetle in the ground. The 
larv® are found tliroughout summer in the ground, and arc very 
active, attacking other insects. 

Since only wet ground is chosen by this insect, corn should be omitted 
from such fields if possible. Late planting apparently serves to dis- 
courage the beetles, and to ward off most of the injury. 

Occasionally similar damage is done by another ground beetle, 
Agonoderas pallipes Fab. It is a black, oblong beetle, one fourth of an 
inch long, and destroys corn by eating out the germ end. No direct 
remedial measures have been devised. 

The Corn-stalk Borer {Diatma zeacMla Dyar) 

In both Northern and Southern states field corn is subject to serious 
injury by a borer, the immature stage of a moth, closely related to 



Fig. 100, — Work of the Sugar-cane Borer. Original. 
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the sugar-cane borer. In early summer, the tender unfolding leaves 
are found riddled, and often the central part destroyed, so that growth 
is aborted. In midsummer a new generation of borers works in the 
pith of the lower stalks, making numerous channels, often causing 
the stalk to break down in strong winds. 

The first lot of moths arc out early in the growing season, and lay 
eggs on the young leaves. In the fall the larva of the second brood 
burrows down into the base of the stalk, where it spends the winter. 

Control measures consist in the removal and destruction of all 
stalks left in the field in fall. If the stalks are short, they may be 
plowed under deeply. Rotation of crops will help in control. 

The Sugar-cane Borer {Diatma saccharalis Fab.) 

The work of this borer in sugar cane is similar to that of the related 
species in corn. The larva) destroy the buds or “ eyes ” by entering 
the stalk through them, stunting the 
growth of the young plants, and their 
burrows so weaken the main stalks that 
the plants break off in strong winds. In 
addition the sugar content is scri(jusly 
lowered. 

Eggs are laid on the leaves, and the 
larviL* feed for a short time in the upix^r 
whorls, but soon enter the cane. Pu- 
pation takes place within the stalk. There 
may be several broods annually. Winter 
is passed as larva or pupa within the cane, 
and emergence of adults begins early in 
Fig. 101. — Adult of the the spring. 

Sugar-cane Borer. Onginal. Control is difficult. All tops and trash 

should be spread out to dry, and burned as soon as possible. Infested 
cane around sheds and refineries should be destroyed. Shoots and 
suckers'^ from the stubble of early cut cane should be cut off, so as 
to cause the death of the young borers within that otherwise would 
hibernate. 
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The Smaller Corn Stalk-borer (Elasmopalpus lignose\lu8 Zell.) 
The stalks of corn, peas, peanuts, and possibly other plants are 
attacked by a small cylindrical worm, half an inch long when full 



Smaller Corn Stalk- Fio. 103. — Adult of the Smaller Corn 

borer. Original. Stalk-borer. Original. 


grown, light greenish in color, its back marked with nine fine, reddish 
lines, somewhat interrupted at each segment. It works within the 
stalk, but makes three or four holes to the surface, here and there, 
through which it pushes out excrement. 

The adult moth expands three quarters of an inch. Hibernation 
may take place as adult, as larva in the stalks, or as pupa in the ground. 
The means of control include rotation of crops, prompt destruction 
of the remnants of infested stalk.s, and fall plowing 
and cultivation. 

The Clover Stem-borer (Languria mozardi Latr.) 

Tiny grubs are 
found boring inside 
the stems of clover. 

They are the larva) of 
a beetle, one third 
of an inch long, with 
dark blue wing covers 

I iG. 104. — Work and a red head and 
of the Clover , Fig. 105. — Adult of the Clover 

Stem-borer, f^orax. Where clover stem-borer. Enlarged and natu- 
Original. is regularly mowed ral size. Original. 
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or pastured, the pest is never abundant enough to d^and special 
treatment. 

Bill-bugs (Sphenophorm spp.) 

Bill-bugs are small, dark snout beetles, one fourth to three fourths 
of an inch long. Their serious injury is to young corn, and varies 

somewhat according to the species 
at work. 


Fi(i. 107. — A Pill-lnii;!:, Sphenophorus 
coslipcnnis Horn. OriginnJ. 

The Maize Bill-l)ug (Sphemh 
phonis (.hittn.) injures corn, 
both in its larval stage as a grub 
burrowing in the lower })art of 
the stalk and the taproot, and 


Fia. 108. — A Bill-buK, Sphmophorui 
2 ea; Walsh. Original. 

as an adult beetle, later in the summer. Infested corn looks 
unthrifty, is stunted, and later the stalks are distorted and twisted. 
If a stalk is cut open, the burrow of the grub will be found in 
its lower part, and up to August the grub itself will be found, 
a small, thickset larva with a black head. By September the adult 
beetle, black, two fifths to three fifths of an inch long, will be found in 





Fio. 100. — Work of Bill-bug.s. 
Original. 





GRUBS OR MAGGOTS INJURING STALK OR STEM 129 

the lower part of the burrow, about the level of the crown. The beetles 
hibernate in this position, in the uncut part of the stalk. Control 
of this species is secured by removal and destruction of the corn 
stul)ble, taking care to get the lower ])art of tlu; plant with the remnant 
of stalk. 

Other species injure corn only as adults. Cavities are eaten in 
the stalk or through the crown, the punctures showing as the leaves 
unfold. One of these si)ecies i)asses its larval life as a grub in the bulb 
of timothy; another in wild sedges growing in wet ground. With 
these, to avoid injury it is neces.sary lo refrain from planting corfi on 
recently drained ground. If possible', such lands should be burned 
over. 

The Western Grass-stem Sawfly {Cephm occideMalk Riley and 
MnrJatl) 

In the northwest, in recent years, wlieat has been injunal by the 
work of a grub that bores in the stem, causitig tlu' kernels to dwarf, 
and oftc'ii causing the stc'm to l)reak over close to tlii^ ground. The 
larva is three fourths of an inch long, yellowish white. Tiie adult is a 
four-winged sawfly, its abdomen banded with yellow. 

Kggs an; laid just below tin; head of tin; grain attacked. The grub 
bores down within the .stem, girdles it from the inside not far above 
the ground, and remains l)elow tlu; girdle until the following spring, 
when the adults emerge. Tlu; native food plants are (juack grass, 
wheat gra.ss, bromc gra.s.s, rye; gni.ss, and timothy. 

Remedial measures consist in keeping down the growth of native 
gra.sses around wheat, and in plowing the stubble in fall or early 
spring so as to kill the in.sccts hiding within it or prevent emergence 
of the adults. 


The Joint-worm {Isomma Irilici Fitch) 

The presence of joint-worm in wheat is nearly always accompanied 
by distortions or enlargements of the stem at the point where the 
grub is at work. Such parts become hardened, and are apt to come 
out with the grain at threshing. The heads of badly infested plants 

K ' 
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usually are stimtod and give a reduced yield, and the straw tends to 
break down. 

The adult of the grub that does this mischief is a small, black, 
four-winged fly. It lays its eggs in the standing stem of 
wh(‘at in May or Juno in the uppermost joint 
available. Several larvie may develop within 
a single stem. The larva remains in the straw 
until the following spring. 

In control cut the straw as low as possible, so 
as not to leave many larvae in the field. Infested 
straw not used uj) by April 1 may be burned, 
but usually not many adults issue from dry, 
well-made straw stacks. The best measure is to 
burn the stul)ble in the field. Where clover is 
growing in the stubble, it is possible to choose 
a time in winter or spring when the clover 
has been frozen down, and will not be injured. 
Rotation should be 
practiced, and wheat 
k('pt growing vigor- 
ously so that it may 
be well along by tlu^ 
time the adults come 
out to lay tlu'ir ('ggs. 

In such plants tlu* 
larva* will ca,u.s(* l(*ss 
Fk;. 100 . — The loss in yi(‘ld than in 
.ioint-worni. Larva backward or weak 

aafl work. La- , Adult. Knlni'f'cd and imtu- 

hir^cd. Orifriiinl. pans. ml star. Orif'iiiul. 

A closely r(*lated 

specie's, hnmma hordei Harr., attacks the stems of barley, causing 
a distortion of tla^ .stern at the point of injury, and more or less 
reduction in yield, as in the case of the species infesting wheat. 
The recommendations for control are the same. 
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The Wheat Straw-worm (Isosoma grande Riley) 

« In the wheat growing regions west of the Mississippi this insect 
causes much damage. Its work is of two tyi)es. Overwintering, 
mostly wingless adults lay eggs in April 
in the tender tissues of young wheat plants. 

The grubs that hatch from these feed in 
the (^rown of the, plant, 
practically destroying it 
so that growth stops. 

After a pupal stage a 
second general ion of adults 
in late May or June 
emerges. These are winged, 
and an; apt to disperse 
rather widely. The female 
lays eggs in the wheat 
stem, below the head and 
just above th(' youngest 
joint that is not covered 
with a sheath of leaves. 

Larva' hatching from t lie.se 
eggs feed in the stx'in, and 
remain in the straw until 
the next season. The 
plant attacked will mature 
a head, but the kernels 
are apt to be small. 

Rotation is important because it will prevent damage by the first, 
wingless generation, which causes the more serious injury. The 
overwintering larva can be killed by burning or otherwise disj:)osing 
of the straw and stubble. 



Fia. 111.— 
Work of Iso- 
so??ia h or (lei. 
Origiiml. 


Fui. 112. — Work of the 
Wlieat Stniw-wonn. Orig- 
inal. 


The Wheat-stem Maggot (Mcromyza amerkana Fitch) 

The evidence of th(^ presence of the wheat-stern maggot is a char- 
acteristic blanching of the heads of wheat, rye, oats, or other small 
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grains hero and th(^^c in a green, growing field. Often the stem l)elow 
the head will be somewhat shriveled or discolored. A tiny maggot may 
be found witliiii the stem. The adult is a small fly wit h a striped body. 

TIk' first genera of 
flirs emerge' i/i (*arly sum- 
mer from th(i young plants. 
Their olTspring are the brood 
of maggots that cause the 
blanched heads. 

The adults of these' mag- 
gots emerge) after iie)rmal 
thiTshing time, and there 
fe)lle)ws a mielsummer gen- 
(‘ration on ve)lunteer grain 
or wilel grasses. Aelults 
frenn the).se' lay ('ggs on fall 
whe'at ejr native grasses, anel 
the' magge)ts fremi the'se sur- 
vive' the' winter, cemipleiting 
greewth in the) simng. On 
fall whe'at they injure) the 
base e)f the) plant. 

lVe)mpt thre'shing and 
stae'king will kill many of 
the insects in the) ripe straw, 

V iiQ AVi * . A/r * Ai u survivors in 

Pk;. 113. — TheWlieat-stom MaKKot. Adult, 

enlarged, and work, natural .size. Original. stae!k whe)re the flies can- 

not get out to go through 
the midsummer generation on grasses. Late sowing of fall wheat 
probably will help to some extent. 

The Stalk Borer {Fapaipema nitela Guen.) 

The stalks of many kinels of [)lants, such as tomato, corn, oats, 
barley, and others, are attacke)el by a worm which be)res into them 
from without, feeds within, and frequently bores out again, moving 
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Certain weeds, especially burdock and ragweed, are the native 
food plants. Control consists in cutting and ])romptly destroying 
such weeds in or near the crops or plants attacked. The only direct 
measures feasible arc removal of infested stalks as soon as the presence 
of the borers is discovered. 










liG. 117. — -Work of tli(‘ .S(|u:i.sfi Borer. OriKiniil. 

The Squash Borer (Meliltia snfyrimforwis Hbn.) 

Whitish, fleshy grubs, al)out an inch long when full grown, boro 
in the stems of srpiaslies and sometinu's jaimpkins or melons, often 






rio. 1 IH. ■ -LarvMof tli<' S<ju:i.sh Itorcr 
in stem (jf plant. Slightly cnliirKod. 
Orif/inal. 


Fr<;. 111). — Cocoon and 

<‘nu)ty pupal shell of the 
S(iuash Borer. Original. 


killing the part of the plant beyond them. Yellowish (excrement will 
be found beneath the stem at the iioints where they are at work. 
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Fio. 120. — Adult of the Squash Borer. 
Slightly enlarged. Original. 


Eggs aro laid on the vines 
by the adults in early summer. 
The parent is a handsome moth. 
There is one generation in the 
north, but usually two in the 
south. The larva enters the 
ground to pass the winter. 

If early 
varieties 


are planted 
as traps, 

the moths will lay on them rather than on winter 
varieties. All vines should be gathered and 
burned as soon as mature. I*a.ll cultivation 
followed by deep si>ring j)l()wing will kill many 
of the larvae in the soil or prevent the moths 
from emerging. Moist earth drawn over tli(‘ 
vines at joints will induce tlu' formation of ad- 
ditional roots, enabling the ])lant to withstand 
attack. The vine may be slit and the borers 
removed. 

The Potato Stalk-borer ( Trichoham trinotata Say) 

The potato stalk-borer is a small, yellowish- 
white grub, half an imdi long, which bores in the 



Fio. 121. — Work of 

Fio. 122. — Adult of the Potato Stalk-borer. Fnlarged the Potato Stalk- 


and natural size. Original. 


borer. Original. 
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stalks of potato plants, frequently killijig the vines. Its work is 
evident usually in inidsunimer. The adult is a ^ray snout beetle, 
with three black si)()ts at the hind end of its thora.x. It lays e^gs 
just under the surface of the vines, and the Knil)S work beyond 
the reach of poison. Fortunately, the adults nnnain in the stalks 
over winter, and the p(\st is easily chocked for the n(‘xt season by 
removing and destn'ving tiic vines as soon as the crop of potatoes 
is harvested. Neighboring weeds also should l)e d(‘siroycd. 


The Lima Bean Stem-borer {MonopUlota nnbilclla Ilulst) 



Fig. 123. — Work of 
the Lima Bean 
Stem-bor(!r. Orig- 
inal. 


In a few sections in the South 
tlie stalks of lima beans are at- 
tacked by a bor(‘r, wliicli bur- 
rows inside and causes (he for- 
mation of characteristic galls. 

The worm is bluish green, and 
nearly an inch long when full 
grown. TIk.tc are prol)al)ly two 
generations in the south(‘rii 
part of the insect’s range. 

Winter is passed as larva or 
pupa in the soil. Fall plowing 
and cultivation will help to sup- 
press th(; insect. If st eins show- 
ing the galls of the first genera- 
tion ar(‘ removed and destroyed, 
the numbers of the second gen- 
eration should be materially 
reduced. 

The Hop-plant Borer {Hydrce- 
cia immarm (Jrt.) 

The hop-plant borer feeds at 

. ... Fig. 124. — Work 

thrai different points m or on „f ,1,0 Ho„-„knt 

the vines in the course of its Borer. Original. 
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existence. Early in tke season it bon's inside the growing tips, 
causing them to turn down. It is now a slender green worm, 
marked with bhu^k dots. Soon it drops from the lips, enters the 
vine near the ground, and bores within at this point. At this stage 
it is reddish in color, dotted with 
black, and three fourths to an 
inch in length. After two or 
three wec^ks, it bores down and 
out, and feeds beneath tlu; 
ground, just above the ol<l roots, 
sometimes n(>arly cuttingtiic vine 
off. It now reaelu's a length 
of two inches, is tliiek l)odied, 
wliitish, and marked with line 125. — Adult of the Hop-plant 

brown dots. Borer. Original. 

A pupal stage is passt'd in the soil. Some of tlie adults emei'ge in 
the fall and some in the spring. 

Tips showing the work of tlie earlier stage should be pinched off 
and destroyed. The grubs working in th<^ soil may lie driven deeper 
to the old roots by pulling away the dirt for a few days, later heaping 
ashes around the vines. On the old roots they will do little damage. 

The Cabbage Curculio {Ccutnrhijncus rapiv (lyll.) 

A small snout beetle appears on cabbage plants early in tlu; season, us- 
ually while the plants are still in the seed bed. The l)eetle is one eighth 
of an inch long and varies in color from gray to l)lack. Its body is (piite 
broad. Eggs are laid in the stalks, and a whitish grub tumuils 
within. Infested plants may droop over in tlunr uppi'r half, or break 
off in transplanting. The grub is full grown in three weeks, trans- 
forms in the soil, and the adults emerge a week later, disappearing 
after a few days. Tlicre is one generation annually. 

Various wild plants, especially hedge mustard and wild pepper- 
grass, arc native food plants and are preferred to cabbage. Use may 
be made of these as traps, destroying them as soon as the beetles have 
laid their eggs in them. An application of arsenate of lead or Paris 
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green to the cabbages in tlie seed bed likely will s(’rvc to poison enough 
of the adult beetles to reduce injury by the grubs. 


The Asparagus Miner {Agronnfza simplex TiOew) 


Irregular mines are inad(' just beneath the outc'r skin of asjwragus 
stems. Fr('(piently tlie surface wilt become ruptun'd and turii^l)ack, 
and beneath may l)e s('(‘n tlie tiny brown jniparium, looking like, a 
llaxs(‘(“d. The larva which c:ius(‘s tlu; 



Fkj. — Work :iri(I piip.-i- 
rium (A thf; Anparu^ii.s 
Minor. Enlarged. Orig- 
inal 


injury is a footle.ss maggot one fifth of 
an inch long, white, ta|)(‘riiig to the lu'ad 
(‘iid. Th(‘ adult is a small fly, rather hump 
backed, with a large head and prominent 

('VI'S. 



Fkj. 127. — Adult of the Asparagus Minor. 
Enlargod and natural sizen Original. 

liadly infested stalks should lie cut off 
or iiutled uj), and buriu'd. Stalks that arc 
being cut regularly for market will not 
.show injury. A h'w jilants may be k'ft 
at this tinu; as traps, and these destroyed. 

The Rhubarb Curculio {Lixas VAmcavus 
Say) 

Th(^ st(‘ms of rhubarb soimdimes are 
scarred and punctured by a snout beetle, 
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three fourths of an iiieh long. It may l)e 
controlled by hand j)iekHig. The normal 
place of breeding is in the stems of dock, 
and this w('ed should b(^ removed from th(> 
neighborhood of rhubarb. 

The Hessian-fly (d/n^d/o/a dc.s/rac/or Say) 12s. - Th.> Mmhtuh 

Fi'w insects have wrought greater dam- ( unMili... Sli^luly on- 
... . , . larged. Original. 

age than this pest m its ])eriods ot 

abundance. It is one of the iirimeenemiesofourwlu'al-growing regions. 
The adult is a tiny, two-wing('d gnat, one tenth of an inch long. It 
om(‘rg('s in tlu' fall, at the time that wintiT 
wheat is just unfolding its leaves, and lays eggs 
on tlie upixT surface' of tlu' leaves. The re- 
sulting maggot goes ^wn to a point within 
th(‘ leaf shc'ath, feeds" and later transforms 
to a. small, hard, brown olijeet looking like a 
s('('d, and known as 
the “flaxseed.” In 
spring a new lot of 
adults emerge from 
these “flaxsee'ds,” 
and at once lay eggs 
on the leaves of the 
young wlu'at as be- 
fore. The maggots 
which hatch from 
t lies(' eggs feed at the 

!««■ of th.; loaf, cans- p,,, A.Iult ,.f tho 

ing characteristic in- Ik‘.s8i:iii-{1y. Enlargod 

jury. All infested and luitural size. Orig- 

plant is stunted, 
shows no visible stem, and is darker than normal in color. If the 
infestation is seven*, the plant is seriously injured or entindy destroyed. 
The summer is passed in the flaxseed stage, in the wheat stubble. 




Flo. 129. — Work and 
pupariaof tlu' Ilossian- 
fly. Original. 






140 


]‘ESTS OF GARDEN AND FIELD CROPS 


In tlio si)ring wlioai sc'clions the lifo history is similar, except that 
winter is passc'd as a flaxseed in the stubble, and there arc two genera- 
tions in (luick succession in summer. 

No direct remedies are known. Crop rotation is of some value, 
but the adults can fly and thus infest new fields. The most eff(‘ctive 
plan is to delay planting of wheat in the fall for It) days to two week^ 
beyond the usual time. Tlu' young wheat plants will then not be 
al)ov(‘ ground or of suitabh; size when the adults eniergi', and usually 
injury is largi'ly averU'd. 

Cutworms {Noduukv) 

About the time' that young plants in ganhais are pushing through 
the soil they are found cut (4T ('ven with the surface of the ground, 



Fio. — Adult of Nociua clandestim. 

Original. 
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the wilted top usually lying near the beheaded root stalk. Corn and 
other field crops suffer the same fate. As a rule the worms them- 
selves are nowhere to be seen ; but if one nanoves the soil to a depth 
of an inch or two near a dead 
plant, one will likely find a dark, 
naked worm, lying curled up and 
motionless. 

There are many species, 'flu; 
worms differ in markings, but 
their work is much the sanu'. 

They are the larvie of niglit-flying 
moths of the family Noduida. 

Their parents are on the wing in 
July and August, laying eggs in 
fields that are grown up to lu^rb- 
age of almost any kind. A field 
that has been allowed to run to 
weeds is favoriU; ground. Tlui young worms that hatch from these 
eggs feed for a few weeks in the fall, mid then liilx'rnate in the soil. 
In the spring they resume activity, and after the ground has been 
plowed and seeded, th(\y are r('ady to di'stroy the first green plants 
that show up. 



Fio. I.‘t5 . — Adult ol Ag rot is ypsUon. OrigiuMl. 


In large areas, cultivate thoroughly in late summer, keeping the 
ground free of weeds, and plow deeply in the fall, following this with 
early cultivation in the spring. 



Fig, 131. - Lurvii of Agrotis ypsilon. 
Original. 
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In the garden injury may 
be avoided by the use of 
poison bran mash in the 
spring, scattering it over 
the ground befon; the plants 
are due to come up. The 
worms will then be killed 
b('for(' they have done any 
damage. Tomatoes, cab- 
bage's, and other large plants 
may be protected by fitting a collar of paper around the stem, 
setting it two or three inches into the ground, and letting the 
upper edge be three or four inches aliovc the surface. 

Grasshoppers ( Acriduke) 

Grasshoppers have been at times among the most destructive of 
pests on American farms. Almost every season finds them in exces- 
sive abundance and seriously injuring crops in some one of the states. 
At least half a dozen species have 
records of periodical (h'vastation, 
but all are of such characteristic 
form, and their life histories are 
so similar, that it is unnecessary 
to attempt to recognize the va- 
rious species. 

The young appear early in 

summer. They have no wings, 

and arc quite small, but other- 

wise they are much like the i37--Adultof 

rubrum. Original. 

adults. They reach the winged 

stage in midsummer or later. Kggs are laid in the ground in pod- 
shaped masses, an inch or so below the surface. Pasture land, 
•lanes, or places in undisturbed, close-growing vegetation of any 
kind are chosen for egg laying. Frequently large numbers arc laid 
in alfalfa. The insect remains in the egg stage over wintor, 




Fio. 136. — .\dult of Noctua c-niyrum. 
Origiiml. 
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When the insects have been abundant, all suitable breeding places 
should be deeply plowed in the fall. Alfalfa may be disked. In 
gardens or similar locations poison bran mash may be used, if poultry 
can be kept out. 

In field crops two methods of direct control are in general use. 
The insects may be poisoned, or they may be caught in so-called 
“ hopper-dozers.” For wholesale poisoning a fairly satisfactory sub- 
stance is the home-made material known as the Criddle mixture. 
Take five pails of horse manures, dis.solvc two i)()iiiids of salt in a 
pail of water and stir in one i)ound of Pairs green or London purple, 
and moisten the manure with this. Scatter it l)roadcast through th^^ 
field. Another and an effective mat(‘rial is poison bran mash. 



Fkj. ISS. — Adult of Camnula pcllucUti. Original. 


The hopper-dozer consists of a long, shallow, sheet-iron pan, the 
bottom covered with wet carpet or l)urlap and liberally dosed with 
kerosene. Along the back of the pan is fixed a shield of canvas about 
three feet high, and this also is wet with kf'rosene. The pan is drawn 
sidewise over the ground by a man at each end, or by horses. The 
grasshoppers jump as the pan reaches them, conu' in contact with the 
kerosene in the pan or on the shield, and are killed by it. The scheme 
is satisfactory only if put into use while the insects arc still in their 
wingless stages. 

* Certain species of grasshoppers develop the habit of migrating 
when excessively abundant. In such cases direct remedial measures 
are practically impossible. 
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Blister-beetles (Mdokk') 

Swanns of rather large, long-legged beetles, black, gray, or striped 
black and yellow, with distinct heads and “ necks ” and elongated, 
straight-cut bodies, sometimes descend on field or garden crops and 



Fig. 139. — The Striped Blister- Fig. 140. — The Ash-gray Blis- 
bei'tle. Original. ter-hootle. Original. 


quickly destroy the foliage. They often do great damage to sugar 
lieet s, potatoes, and Ix'ans, or oth(‘r l(‘gumes. There are several species, 
as noted below. 

The young(‘r stages are sfient in the soil, the larvie feeding in the 



Fig. 141. Xuttair.s Blister- Fig. 142. — The Black Blis- 
beetle. Original. ter-heeth'. Original. 


egg clusters of grasshoppm’s. himergence of tlui adult beetle takes 
place in tlu; spring. 

The StrijxHl Blister-beidh^ (?}picaula vitUitu Fab.) is black, marked 
with threi! distinct, longitudinal yellow stripes. It is common on ' 
jjotatoes and sugar beets, but often attacks otlier crops. 

The Ash-gray Blister-beetle {Maaobasis xmicolor Kby.) k a smooth 
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gray in color. It is oftenest found on legumes, and sometimes on 
potatoes. 

The Gray Blister-beetle {Epicaula cirierca Tors.) is of tlic same 
general type. 

NuttalFs Blister-beetle {Canlharis miUalli Say) is a liandsome, shin- 
ing, deep blue in color and the largest species of the group. It ranges 
tlirough the Western states, and is espe- 
cially destructive on beans and other 
legumes. 

The Black Blister-beeOe {Epicaula 
pennKylvanicn DeG.) is often d('struclive 
to potato vinos. It is a shining black 
in color. 

The Buttercup Oil Beetle {Mehm an- Fi<i. 143. ^ The Buttercup Oil 
gusticollis Say) is injurious for brief 

periods. It is a d('ep, shining, bliu^ black in color, and has shortened 
wing covers. Often the abdomen is gr(‘atly enlargt'd. 

Blister-beetles may be poisoned by j)rompt and thorough applica- 
tions of Paris green or arsenato of lead, l)ut they an* apt to appi^ar 
suddenly, and to do much damage before noticial. In hold crops the 
beetles sometimes are driven away l)y a line of people arnuHl with 
brush moving slowly acro-ss th(^ held. 

The Colorado Potato-beetle {TA'plinotarsa (kccniUncata Say) 

Potato-beetles or “ bugs ” need little descrijition. Ibr many years 
they haye been omnipre.s(*nt, and all who have raised iiotatoes or 
seen them growing will naidily recognizi^ tlu' heavy-bodied bei'tle, 
throe eighths of an inch long, with its yellow or orange wing covers 
marked with 10 black lines. (S(‘(i frontispiece.) 

The young or larva is often known as a “ slug,” and after the season 
is well started is found in large numbers on the vines. It is dark 
red, becoming lighter as it grows older, and has a series of black spots 
down each side. Its head is quite small. The eggs are bi'ight orange, 
and arc found in masses on the under side of the leaves. 

The pest passes the winter as atiult beetles under ground. They come 

L 
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Fid. 144. — of the (’oloraclo Po 
Slightly enlarged. Original 


out from these quarters 
early in the spring, and 
begin laying eggs as soon 
us food plants are avail- 
abl(‘. Usually the over- 
wintering beetles live 
and continue laying 
eggs for a considerable 
period. The grub en- 
ters the ground to pu- 
pate, when it has be- 
come full grown. There 
are two generations an- 
nually. 

Poisoning by means 
of Paris green and lime, 
or lead arsenate, is the* 
sim])lest and best 
(a(o-l><cfl(‘. renu'dy. Use a rather 
heavy dose and ap])ly 


early, as soon as the potato tops an^ a few inches high, repeating 
as needed. 


The Three-lined Potato Beetle (Lema triUncatn Ohv. 


Injury by this species is about 
th(! saiiK* as that done by the 
C'olorado ])otato-be(dle. Tlu' 
eggs arc laid along lh(‘ midrib 
of the leaf. The larva covers 
itself with a mass of excre- 
ment. The adult is a hand- 
some bei'tle, its body striped 
with light y(‘llow and black. 
Its length is a littk; mon; than 
one third of an inch. There 



Fig. 145. — Tho Throo-lincd Potato 
Bf^etlo. Enlarged and natural size. 
Original. 
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are two broods each season. The p(‘st is easily killed by the 
application of Paris green or arsenate of lead. 

The Larger Beet Leaf-beetle {Monoxia pimclicollis Say) 

Both the adult beetles and the larvie f(;ed on the leaves of beets. 
Injury is begun by the beetles, which are one fourth of an inch long, 
brownish to black in color, each 
wing cover vaguely marked with 
an obscure hghter band. lOggs 
are laid on the leaves, and from 
these hatch the larvae, which 
add to the damage. The full- 
grown larva is one third of an 
inch long, ratlu'r rolnist, and 
nearly black in ground color. 

/The segments are distinctly 
shown by low tubercles, the 
tops of which are marked with 
light yellow, giving the larva a dotted apj-iearance. The insect 
tappears to breed normally on native wild plants. 

Its work may be checked by the 
pi'ompt ai)i)lication of Paris green 
or arsenate of lead. 

The Bean Leaf-beetle {Ceratoma 
trifurcata Fors.) 

Black and yellow beetles, one 
si.xth of ail inch long, feed on the 
foliage of beans, cowpeas, and re- 
lated plants, eating holes in the 
leaves. The ground color of the 
insect is yellow or red, margined 
with black and with four black spots on its back. The larvae live on 
the roots of the plants. The insect hibernates as an adult in any 
suitable shelter. 




Fig, 147. — The Bean Leaf-beetle. 
Enlarged and natural size. Original. 



Fig. 14(). — The Larger Beet Leaf-beetle, 
Enlarged and natural size. Original. 
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Prompt application of Paris green or arsenate of lead will check 
the pest. Apply early l)efore the bean pods are well formed, ('lean- 
ing up rubbish in the fall is of value. The destruction of weeds that 
belong in the same botanical family is an additional remedial measure. 

The Bean Lady Beetle (Epilachna comipta Mills.) 

In some of the Western states beans are suliject to injury by this 
species. Parly in the season the foliagi; is (‘atim by the adults, which 

have hibernated. These are fol- 
lowed by the larvaj, and later a 
new generation of adults is at 
work. As soon as the bean pods 
aiipear they are attacked as well 
as the leaves. 'J'he larvaj skele- 
tonize the leaves, working on the 
under side, wliilo the adults de- 
vour th(i leaf tissue entire. 

The adult lieetle is broadly oval, 
one third of an inch long, light 
brown in color, and marked with 
(‘ight dots on each wing cover. 
The larva is aliout the same size, 
yellowish, and covenai with short, branched spines. There is one 
generation annually. 

Arsenicals, (‘itliiT Paris green or arsenate of lead, will kill both larvae 
and adults. The applications must be made to the under side of the 
leaves. 

The Squash Lady Beetle (Epildchrui borealis Fab.) 

Both the ins(*ct and its work are characteristic. The adult beetle 
is one third of an inch long, nearly as wide, yellowish to brownish in color, 
and mark(;d with seven large black dots on each wing cover. In addition 
there are four small dots on the thorax. The eggs are yellowish, and are 
laid in clusters on th(? leaf. The larva is oval in shape, a half inch long, 
apd covered with rather long, branching spines. The l)eetle marks 
out a circular area on a leaf and then feeds within this. The larva 
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Inti. 1.00. — Larvu of tho 
Squash Lady 
Slifchtly (uilarffcd. Orig- 


anywhere on the 
leaf. S(|uash('s and ro- 
latial j)lants arc at- 
taeked. Winter is 
])assed as an adult. 
There is one gi-neration 
_ annually. 

Fig. 149. — Work of the S<iuash L.ady llootlo. Eggs should l)C re- 

moved when found. 

Paris green or arsenate of lead may he used to poison the beidles 
and larva\ With each of the last two species adults are at work 
both in spring and in summ(‘r heeausii of tlie hibernating habits. 



Fig. 151. — Adults of tho Squash Lady Beetle. Original. 
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The Striped Cucumber Beetle {Duthrotica vittatn Fab.) 

As soon as the tondor loaves of melons, eiieuinl)ers, and squashes 
are above ground, a lot of y(‘llo\v and black striped beetles, two fifths of 



Fig. 15‘J. — The 8trii)0(l ( ’ucumber Adult.s, luiturul sizi; and 

cnlaiKod. Original. 


an inch long, hunt them out and do their best to destroy them. The 
larva) eat the tender roots of the .same plants on which the adults are 
seen ; and in addition the feeding of the adults is instrumental in 
spreading a bacterial wilt that often suddenly kills the vines. 
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There is one brood of this species in the North, but in tlie South two 
generations are recorded. The adults hibernate in any convenient 
shelter or in the ground. 

Where possible, young plants should be protected with cloth or wire 
screen until they have got a start. Lacking this, it is wise to plant an 
excess of seed, thus allowing for the thinning that the pest will do. 

, It is difficult to poison tin; beetle's, b(‘(!ause ( h('y will hunt out parts 
of the stem or leaves, or later the inside of the llowers, where the sur- 



Fio. 153. — Pliirjts protected with cloth screens, to i)revent injury 
by the Striped (^iicuniber Beetle. Original. 


face is not coated with a s})ray material. Nevc-rtheless, considerable 
protection is atTord('d by si)raying thoroughly with arsenate of lead, 
using 4 or 5 pounds to 50 gallons of water. 

Many repellents have been tried, but most are of little use when the 
beetles are numerous, and their effia't seems to last only a short time. 
Probably tiu' best is dry-.^^laked or air-slak('d lime with which has been 
mixed flowers of sul])hur. Fine road dust or tobac{!o dust will drive 
them ^way from tla^ plants temporarily. 

Beans or squashes planted ahead of the main crop will in a measure 
protect the latter. Removal of crop remnants, and geiu'ral cleaning 
up of the garden in the fall, will help to avert serious injury the next 
season. 
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The Twelve-spotted Cucumber Beetle (Diahrotica 
d uodecinip undata 01 i v . ) 

This insect, in its larval stage, is known in the Soutli as the southern 
corn root- worm, where it is a pest of corn and other field crops. 

In the central and northern re- 
gions injury by the adult beetle is 
more oft(‘n not(‘d, the (Tops at- 
tack('d being cucumber, melon, 
s(|uash, beets, cabbage — in fact, 
almost every sort of vi'getablc. 
The beetle's are especially partial 
to the blossoming parts of the 
plant. 

The adult is easily recognized. 
It is one bmrth of an inch long, 
broader toward the hind end, yc^l- 
lowish green 
in color, and 
ornamented 

with twelve black spots on its back. Its ht'ad 
is black. 

The adults hide away during the winter, and 
appear early in the spring. There are two 
gen(;rations in the North, and probably more 
in the South. 

Remedies for the adult becjtle are the same 
as those for the striped cucumber beetle. 

The Asparagus Beetle {Crioceris asparagi Linn.) 

Both the young shoots and the leafy tops of 
asparagus art; attacked by the larva and the 
adult t.c(!tlo of this species. The shoots are 
render('d unfit for use, and the injury to the Enlarged and natural 
tops weakens the plants. Original. 




Fig. 1.54. — Tli(‘ Tw(‘lv<‘-.spott<‘d Cu- 
cumber Beetle. Enlarged and natu- 
ral size. Original. 
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Fig. 157. — Larva of the Asparagu.s 
Boctlo. Enlarged and natural «ize. 
Original. 


to pupate. Thorc are two to 
four generations annually. 

To control, permit a few 
shoots to grow up at once, 
and poison with Paris green the 
beetles and grubs on these. 
Collect th(^ shoots desired for 
the table or market at frequent 
inhavals. ^ Fresh, air-slaked 
lime dusted on the grubs will 
kill them. 


The Twelve-spotted Asparagus Beetle {Criocerk (hiodecmpunctata L.) 


Injury by this species to the young shoots is much the same as 
that due to the common asparagus l)eetlc. Holes are dug and the 
surface is eaten both by the grubs and by the adult beetles. 
Later, when the tops are 
grown, the adults tend to 
feed largely on the substance 
of the berries. 

The adult beetle is one 
fourth inch long, orange in 
color, with six black dots on 
each wing cover. Tlie grub 
is three tentlis of an inch 
long, with yellowish body and 



brownish head. There arc 
from two to four generations 
annually. 


Fio. 158. — Th(‘ Twclvo-spotted Aspara- 
gus Hoetle. I'itilargod and natural size. 
Original. 


Control is the same as that for the common asparagus beetle. 


Tortoise Beetles attacking Sweet Potatoes 

As soon as sweet potato plants are set out in the field they are sought 
out by odd little insects known as tortoise beetles. Holes are eaten 
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m the loaves, and when the 
young or larvso get to work 
a few days later, the foliage 
may be pretty well destroyed. 

The adult beethis are broadly 
oval, flattened, and their backs 
bear some resemblance to a 
tortoise shell. The Two- 
striped Sweet Potato Beetle 
{C(mid(i hwiitata Say) is one 
fourth of an inch long, and 
has two black stripes on each 
of its yellow wing covers. The 
fcrolden Tortoise Beetle (Copto- 
cycla bicolor Fab.) is larger 
and a bright, golden yellow. 

The Black-legged Tortoise 
Beetle {Camdn nigripes Oliv.) 
is five sixteenths of an inch long, and has gold wing covers, each 
bearing three black s])ots. 

The larvae of tortoise beetles are known as “ peddlers,’’ because 
they often carry a mass of excrenuait on two spines at the hind end, 

and elevate this over their 
backs. 

There is one generation a 
year. The adults hide away 
in warm, dry places. To con- 
trol, di]) the plants before set- 
ting out in arsenate of lead 1 
pound to 8 or 10 gallons of 
water. The larva) may be 

Fio. 160. - A Tortoise Bootle. Coph,cycla '^5' applying Paris green 

bicolor. Enlarged and natural size. W arsenate of lead to the plants 
Original. after setting. 




I'le. 1.59. — Work of Tortoise Beetles on 
sweet potato. Original. 
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The Cucumber Flea-beetle {Epitrix ciicameris Harr.) 

Synonyms; The Potato Flea-beetle; The Tomato Flea-beetle 

The leaves of i)otatoos and tomatoes, and sometimes those of 
cucumbers and related plants, arc riddled by very small, black, active 
beetles wliich (piickly jump and (hsappear when disturbed. Their 



Fig. 161. — Tlui Cucumber Flea-beetle. Adults and work on potato 
leaf, natural .size, and adult enlarged. Original. 
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work gives the leaf the appearance of Ixaiig shot full of small holes, 


though frequently only the 
place. The beetle is so 
small that its markings 
can be made out only 
under a hand lens. It 
measures one sixteenth of 
an inch long, is (piitc 
black, and has yellowish 
legs and antemue. 

The larvie are very 
slender, tiny worms, and 
live in the soil, feeding 
on the roots. When nu- 
merous on potatoes, they 
may cause the surface of 
the tubers to develop 
raised spots or “[)imples.” 


upper surface is eaten off at each feeding 



Fiu. 102. — Potato injured by larvm of the 
('ueunil)er Flea-beotlo. Original. 


The tidults hibernate in rubbish. Tht'ir first generation is raised 
on weeds related to the i)otato, such as horse nettle and the like. 
There are two or thren; broods in a .season. 

Bordeaux mixture combined with Paris green or arsenate of lead and 
applied as a S{)ray is the l)est remedy. It- will drive away most of the 
beetles, and those that remain will l)e poisoned. 


The Pale-striped Flea-beetle {Sustena tmiiata var. hlanda Say) 

The common name well describes this species. The adult is one 
eighth inch long, its thorax cream (a)l()red, and its wing covers striped 
with the same shade, alternating with ycdlow. 

Practically every kind of garden or field crop is attacked, including 
sugar beets, corn, tomatoes, melons, cabbag(*s, turnips, cotton, and 
many others. The foliage of the plants is riddled with fine holes. 

The larviE feed on the roots of common weeds. The pest passes 
the winter as a rule in tfie larval stage, the adults appearing in large 
numbers in the early part of summer. There is one brood annually. 
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Where feasible, apply arsenicals to 
the plants attacked, or Bordeaux 
mixture combined with arsenicals. 
Weeds should be destroyed in the fall. 

The Banded Flea-beetle {Syskna 
tceniata Say) is similar in appear- 
ance, though darker, and of the same 
habits. 



r.(]. 10 J. - Th(! Palo-stripocl Flca-bcctlc. 
Enlargod and natural size. Original. 



The Striped Flea-beetle (Phyllolreia vidata Fab.) 

Cabbage, turnips, and related crops are preferred by this species 
of flea-beetle. The adults make numerous small liolos in the leaves, 
and the slender, whitish larva) live in the 
soil, feeding principally on the roots of • 
various weeds of the same family. The 
adult is one eighth of an inch long, black, 
each wing cover marked with a light, 
waving band. 

Paris green or arsenate of lead, either 

F.o. 165.— Fhe striped Hea- combination with Bordeaux 

beetle. Enlarged and nat- . . 

ural size. Original. mixturn, may be used on turnip tops, or 

on cabbage that is not ready for market. 
On cabbage, until it is half-grown, add resin soap to the Paris green. 
After the plants are three fourths grown use repellents. 
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The Western Cabbage Flea -beetle {Phyllotreta pimlla Horn.) 

This species is related to the preceding, and follows it closely in 
life history and habits. The adult is one twelfth of an inch long, 
dark green in color, without bands or 
other similar markings on its wings. 
Control is the same as for the preceding 
species. 

Fig, 166. — Thn Wcstc'rn Cab- 
bage Flea-bootlo. Enlarged Fig. 167. — The Tobacco Floa-bcctle. En- 

and natural size. Original. larged and natural size. Original. 

The Tobacco Flea-beetle {Epilrix pamda Fab.) 

A small, dark, active beetle, provided with strong hind legs that 
enable it to jump readily, injures the leaves of tobacco both in the seed 
bed and in the field by eating numerous small holes in them. If one 
of the beetles be examined closely, it will ho found to have a darker 
band across its back, and its wing covers are finely pitted. 

The adults appear from their winter hiding places early in the spring. 
Eggs are laid on the ground or on (he plants. The larvae live in the 
ground, feeding on small roots. 

Seed beds that are closely coverctl with cloth will not be injured. 
The adult beetles may be killed by thorough spraying with arsenate 
of lead or Paris green. 

The Spinach Flea-beetle {Disonycha xanthomekena Dalm.) 

A much larger species of flea-beetle commonly attacks spinach, 
and is often a serious pest of sugar beets. The adult is one fourth 
of an incli long, with yellow thorax and shining blue wing covers. 
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Fiu. 1()<S. — Work of the Spinuch 


Tlic larvaR of this species feed 
on the leav('S. They arc one 
fourtli inch long when mature, 



Fhi. 109. — The Spinucli P’loa-beetlc. 
Enlargod unci natural size. Original. 


ratlier thick bodied, grayish in 
color or sonu'times dark purplish. 
On each segment are rows of 
raised tuberch^s. There are two 


broods in the course of the summer, the adults hibernating. The 


use of Paris gretai to poison the larvae and adults, and the d('struc- 

tion of weeds in the fall and 
s[)ring, are the remedies. 

The Triangular Flea-bc(dte 
( Dimiijcha triangularis Say) 
is about tlui same size as the 
pr(;c(^ding, and has the same 
feeding habits. Its thorax is 
markcHl with three black dots 
arranged in the form of a tri- 
Fia. 170. — The Triungiilur Pdea-beetlc. angle. 

Enlurgod and natural size. Original. history is similar 

to that of the preceding, and the same remedies will apply. 
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The Sweet Potato Flea-beetle {(Jhaiocnema conjinis Cr.) 

Soon after sweet potato plants are set in the field they begin to show 
the characteristic work of the sweet i)otato flea-beetle. Narrow lines 
are gouged out on the surface of the h^af, at first following parallel 

to the veins, but later running 
in any direction. At the 
same time the beetles them- 
selves will be noticed in in- 
creasing numbers. They are 
tiny, active, bronze-colored 


Fiu. 172. — The Sweet Potato 
Flea-beetle. Enlarged and nat- 
ural .size. Original. 

insects, one sixteenth of an 
inch long. 

In throe or four weeks the 
l)eetles practi(!ally all disap- 
])ear, having migrated to wild 

Fk;. 171, - Work.. f tiio Srvcvt PoCrt.. spccics. The 

beetle. Original. only injury is at the beginning 

of the s(‘ason. 

Dip th(^ plants in arsenate of load when setting them out, immersing 
the tops but not the roots. Use 1 pound of lead arsenate to 8 or 
10 gallons of water. In addition, spray the plants with arsenate 
of lead about ten days later, to protect new foliage. Plants that are 
set out late will escape serious injury. 




M 
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The Hop Flea-beetle {PaylliodcH punctulata Melsh.) 

Leaves of hops, sugar beets, and some other i)lants are attacked by 
very small, active beetles, which f(‘ed atr first on the tender shoots and 
buds and later cat holes in the leaves. The adult is al)out one tenth 
of an inch long, sliining l)lack, its upper surface marked with many 
minute pits in regular rows. 

The larva is slender, whitish, and liva^s in the ground. There are 
two g(‘n(‘rati()ns in th(^ hop regions of the 
north Pacific coast.. The insect hibernates 
as an adult. . 

On sugar beets control is not easy. Bor- 
deaux acts as a fairly (‘ffective repellent. A 
fair i)roportion of beetles may lx; poisoned by 
ai)plying arsenicals. 

\Vh(‘re the beetles appear suddenly in de- 
structive swarms on h()j)s, their numbers may 
be reduced materially by brushing them from 
the vines and catching them on sticky shi(;lds made by str(;tching cloth 
over light frames and coating the surface with tar. Ihmdiijg the 
vines and poles with tangh'foot Ix^fore the adults first appear will 
largely protect the viiu's, since tlu; adults s(;(‘m to follow the habit of 
crawling up the vines instead of flying. 




Fig. 17.1 — The Hop Fh'u- 
beetlo. Ftilargod und 
natural size. Ori^'inul. 


The Alfalfa Leaf- weevil {Plujtonomufi pofitic.us Fab.) 

Alfalfa tlu’oughout tin; Western states is seriously threatened by this 
pest, which is native to Ixirope and Asia and has accidentally been 
introduced into this country. 

The plants are injured both by the adult weevils and by their young 
or grubs. D(;predations begin in early spring, when the beetles come 
out from their wint(;r (juarters and puncture the young stems of alfalfa 
to make places for d(;positing their eggs. Shortly the grul)S hatch 
and begin feeding on the tender leaves and the crown of the plant. 
Transformation to the adult stage begins in June, and later the beetles 
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swarm on the plants, eating the freshly expanded leaves and gnawing 
the surface of stems in such way as to kill the growth above. 




Fi(i. 17.5. — Pupa of the Alfalfa » 
Fig. 174. 1 ho Alfalfa Jv(‘af-vvo(*vil. Eii- Loaf-\v('ovil. Enlar^od and 

larged and natural .size. Original. natural .size. Original. 


The adult is one eighth to throe sixteenths of an inch long, and when 
freshly emerged is brown. It grows darker in a few days. Its body is 



coven'd with black and 
gray hairs, giving it a 
mottled ajipearance. 
The grub is one fourth 
inch long, tapering toward 
each ('xtremity, and has 
Ji light stripe down its 
back. X 

Remedial measures 
tlius far devised include : 
thorough disking early 
in the spring so as to 
induce quick, vigorous 
growth of the plants ; 
the use of a spike-tooth 



Fig. 176. — Egg puncture 
and work of the Alfalfa 
Leaf-weevil. Original. 


harrow combined with a 
brush drag immediately' 
following the first cutting 


Fig. 177. — Feed- 
ing punctures of 
the Alfalfa Loaf- 
woevil. Original. 
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I'lcj. 178. — The f’lovcr L«>af-wo(‘vll. Work on cloxcr k-avc.s. 
Adult oiilarKcd to twice natural .sizi*. Original. 


of hay, so as to knock off and kil 
fields, not allowing a field to 
remain more than six years ; and 
scrupulous cleaning up of all 
nibbish or other hiding places 
in the fall. 

The Clover Leaf- weevil {Phy' 
torwmus puncinlus Fab.) 

In early si)ring the leaves of 
clover and alfalfa show the 



Fio. 179. — Cocoons ol the (dover 
Leaf-weevil. Slightly enlarged. 
Original. 


the grubs; breaking up old alfalfa 



Fkj. 180. — (Mover head deformed by 
work of the Le.s.%'r Clover Leaf-weevil. 
Original. 
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characteristic work of 
the larvae of the clover 
leaf-weevil. The grubs 
themselves are not apt 
to be seen, for they 
work only at night and 
lie concealed close to 
the base of tlu^ plant 
during the daytime, 
but the edges of the 
leaves will be found 
eaten out in regular 
scallops. The full- 
grown larva is a half 
inch long, dusky green, 
with a lighter stripe 
down the middle of 
the back. 

In July or August 
the adult beetle is to Fkj. ISI. — Ivarvu and work of the Lesser Clover 
be found, h'cding on Loaf-weevil. Original. 

th(; leaves of tlu; jdants. It is one third of an inch long, dark brown 
in color but lighlxT on the sides, and covered with short hairs. 

Eggs are soon laid by the 
beetles, the young grubs feeding 
for a short time and then hiber- 
nating near the plants just 
below the surface of the soil. 

No direct measures of con- 
trol are feasible. Badly in- 
fested fields should be plowed 
and seeded to some other crop. 
Damage is seldom serious until 
a fiej^ has been in clover for 
two years. 



Fra. 182. — The Lesser (Mover Leaf-wee- 
vil. Enlarged and natural size. Orig- 
inal. 
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Large numbers of the grubs 
often die from a fungous dis- 
ease, and may be seen coiled 
around the stems near the top. 
Cattle eating clover on which 
many of these dead larva) 
arc present, are apt to be 
mildly poisoned. 

The Lesser CloverLeaf-weevil 

(Phytonovius nigrirodis Fab.) 

Small holes arc eaten in the 
young and tender leaves of 
clover, and later, at the bloom- 
ing period, tiic inner parts of 
tlu* h(‘ads are destroyed by a 



Fio. 184. — (’lover leaves .showing characteristic work of 
the Lesser C'lover Leaf-weevil. Original. 


The beetle spends the winter in rul)bish or other shelter. Emergence 
begins with warm weather, and egg-laying continues for several weeks. 
There is only one generation annually. 

No direct remedial measures arc known. 
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The Flavescent Clover- weevil (Sitones Jlavescens Marsh.) 

Occasionally the leaves of clover are eaten by a brownish snout 
beetle, three sixteentlis of an inch in length, its body rather thickly 


covered with short hairs. The 



Fig. 185. — Work of the Fhive.scoiit ( 'lov 
weevil. Origiiiul. 


larvae work in the softer parts 
of the stems. The insect hi- 
bernates as a larva. Dusting 
or spraying with Paris green 
or ansenate of lead will kill the 
beetles. 



Fi(i. ISO. — Tlu' Inil.)rif‘ateci Snout 
(‘ 1 ’- Boi'tle. Knlargod and natural size. 
Original. 


The Imbricated Snout Beetle {Epicaru.s mhneatus Say) 
Practically all species of garden and field croi).s, and sometimes the 
buds or foliage of tree or bu.sh fruits, may l)e attacked by this insect. It 
is a rather large snout b(‘etle, fiv(^ (fight hs of an inch long, its wing cov- 
ers banded in zigzag pattern with gray and light brown. The snout is 
broad and short. The larva lives in the ground. The adults cannot 

fly- 

The beetles may be poisoned by promptly api)lying arsenate of 
lead or Paris green. 
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Fig. 1.s 7. — Larva of PhliyChontius nexla. OriRiiial. 


Tobacco or Tomato Worms {Phkgdhontim mia Joh., and Phlege- 
thontius quinqiiemacidnta Haw.) 

Largo, nak(id, groon worms, arnuHl with a (airvod horn near the hind 
end, eat the leaves of tomato and tobacco, Thori^ are two species. 
P. quinquemacukita has eight V-shaped, light-colored markings on 
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each side of its body ; P. sexta has only seven markings instead of eight, 
and these arc merely oblique lines. Either form is found to some 
extent both North and South. The full-grown worm 
is often 3 inches long. The adult is a large, strong- 
frying moth, seen in evenings. 

When the wonn luis completed its 
growth, it enters the soil to a depth 
of 4 or 5 inches, and makes a cell. 

In the South worms that mature early 
will emerge in the latter part of the 
same summer, thus giving a second 
g('n(‘ration. Emergence of the adult 
moths begins in June, but continues 
for fully two months. A larger pro- 
portion of the adults emerge rather 
late than early, and the result is that 
worms are most numerous in August. 

fiand picking is universally prac- 
ticed. The worms may be poisoned 
by dusting lightly with Paris green or arsenate of lead. The moths 
may be killed by [)iacing a few drops of arsenide of cobalt in the flowers 
of jirnson, which they freciuent. Prepare by mixing arsenide of cobalt 




Fig. 190. — Pu- 
pa of P}ilcgelhon~ 
tius quinquemac- 
ulata. Slightly 
reduced. Orig- 
inal. 



Fig. 191. 


-Adult of PhRyethontiun quinqmmaculata. Slightly reduced. 
Original. 
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1 ounce, wiiter 1 pint, and molasses or honey to sweeten. Fall plow- 
ing will kill large numbers of the larvic in the soil. 



Tig. 192. — Tho ('c'lcry ( ■uOnpillar. Original. 


The Celery Caterpillar {Papilio pohjxinm Fab.) 

Leaves of celery, parsnips, and oHht plants of the same family 
are eaten by a large, naked worm, bright green or yellow, and strikingly 



Fig. 193. — Adult of the Celery Caterpillar. Slightly reduced. Original. 

banded with velvet black. The adult is commonly known as the 
black, swallow-tail butterfly. There are two generations in the North, 
and three or four in the Southern states. 

Usually^thc worms are easily controlled by knocking them from the 
leaves and crushing them. When excessively abundant, they may be 
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killed by applying arscnieals, using either arsenate of lead or Paris 
green. 

The Zebra-caterpillar {Mamestra pida Harr.) 

A conspicuous, naked caterpillar, two inches or more long when 
full grown, feeds on garden crops of various sorts, especially beets, 



Fig. 194. — The Zcbrn-caterpillar. Larva and adult. OriKinal. 


spinach, celery, and peas. The l)ody is yellow, with a black stripe down 
the back, and another down each side. The head is red. There are two 
generations, the first feeding in early summer and the second in the fall. 
The species hibernates as a pupa. Hand picking is the usual remedy, 
but they may be poisoned by liberal doses of arsenate of lead or Paris 
green. 


The Striped Garden Caterpillar [Mamstra legitima Grote) 

This species closely resembles the related zebra-caterpillar. It 
may be distinguished from .the other by its darker color and the fact 
that the lateral stripes are divided into two portions, the upper lighter 
than the lower. The feeding habits, life round, and mcans^of control 
are the same as for the zebra-caterpillar. 
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The winter is passed as iialf-grown larvjc in the ground. In the 
spring these larvae transform, moths emerge, and in a few weeks another 
generation of worms is at work. 

It, is tliis generation that is ajd. 
to reach such numbers ns to 
prove a serious pest. In the 
North there are thnc'e broods in 
a season; in tlu; South live or 
si.x. Normally the insc'ct is held 
down to moderate numbers by 
its natural enemies. 

When the worms reach (‘x- 
cessive almndance and begin to travel from one field to another, 
invasion may la* stopp(*d by plowing three or four furrows, and main- 
taining a thick dust in these if possible. As worms collect in the 
furrows they may lx* killed with a drag, or by sprinkling them 
with k('r()S(*n(* or k(*rosene emulsion. Another measure sometimes 
advisabk* is to api)ly a heavy dos(* of I’aris green to a strip 
a f(*w yards wi(l<' on ilu^ side of tiu* field that is thrcat- 

en(*d. Or poison bran mash 
may be used. It is advis- 
al)l(‘ to plow in the fall fields 
in which the worms have 
been numerous in late sum- 
mer, in order to destroy as 
many of the hibernating 
larva* as possible. 

The Fall Army Worm {Laphijgmn frugiperda and A.) 

This species is related to the “ army worm,” but whereas the latter 
reaches its periods of occasioiuil destructive abundance in the early 
suinnu'r months, the fall army worm becomes a pest in the latter part 
of the summer, usually in August. The full-grown worm is dark in 
color, about l.J inches long, and has a yellowish stripe down the 
rniddh* of its back. Within this stripe, on each segment, are four 



Fi(}, 19S. — The F;ill Army W’onii. Sliffhlly 
OriKiual. 



Fk;. 197. — Adult of tho Army Worm. 
()rij 2 :inal. 
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small dark dots. Then* is a rather dark stripe down each side of 
the body. 

Frequently this speeies is abundant without developing the instinct 
of marching in “ armies.” It feeds on alfalfa, sugar beets, and many 
other fidd and garden crops. Winter 
is passed as pupa in the ground. 
There are two broods in the North; 
four in the South. 

C'ontrol dei>eiKls on the nature and 
extent of the crop attacked. In 

limited areas apply arsenicals. In 
large fields the worms may l)c killed 
by crushing thorn with a heavy roller. 
Fall plowing and disking, combined with cultivation where feasible, 
will kill many of the overwintering forms. 

The Beet Army Worm {Laphygtna exigua Ilbn.) 

In some of the Western states this species has periods of disastrous 
abundance on sugar beets. Its invasions occur at the same time as 
those of the fall army 
worm. The larva 
resembles the latter, 
but lacks the distinct 
black dots. On each 
side there is a dark 
stripe, along the 
lower edge of which 
is a series of white 
dots. The winter is 
passed as an adult 
moth. There are 
two broods in the summer, and apparently the normal food plants 
are certain weeds. Clean culture is indicated, in order to keep down 
the weeds on which the species may live in spring or fall. The 
worms may be poisoned by applying Paris green or arsenate of lead. 



Fig. 200. — Adult of the Beet Army Worm. 
Slightly enlarged. Original. 



Fig. 190. — Adult of the Fall 
Army Worm. Original. 





NAKED WORMS EATING THE LEAVES 


175 


The Cotton Worm {Alnhnma argillacea Hbii.) 


Dark greenish caterpillars, striped with black, eat the leaves and 
tender shoots of cotton, attack beginning in a small ’way early in 


the season, and increasing as 
additional generations of the 
pest are developed. When 
quite small, the caterpillars are 
light green, marked with dark 
spots, and cat only the under 
surface of the leaf, but they 
soon change to the coloring 
noted above, and their work 
is extended to include all of 
the leaf tissue. 



Fid. 201. — The Cotton Worm. Orijiinal. 


The adult is a brownish moth expanding sonunvhat over an inch, and 
invades the Southern states, from Mexico, or points farther south. It 


is abundant only at rare intervals. 



Fig. 202. — Adult of the Cotton Worm. 
Original. 


^ggs ar(‘ laid on the leaves, and the 
pupal stage takes place in a folded 
leaf on the plant. There are three 
to seven generations annually. 

The application of arsenicals 
to poison the worms is effective. 
The ordinary practice is to 
apply dry Paris green, dusting 
it on the [ilants by means of 
bags tacked to a pole. 


The Alfalfa Caterpillar {Eurymus eurytheme Hoisd.) 

The leaves of alfalfa, and sometimes of other plants, arc eaten by a 
dark green caterpillar, occasionally abundant enough to be destructive. 
The worm is naked, one inch long, has a white stripe down each side, 
obscurely broken by small red and black dots, and sometimes dark 
stripes down the . middle of its back. 

The adult is a yellow butterfly, expanding about two inches, its wings 
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bordered with black. In the southwest lliere are four Kt'Uf'rations 
annually. 

Where attack is severe, fields should be mowed. Alfalfa that is 
pastured is much less liable to injury. 



Fi(}. 20;j. — Adult of t.h(! IinporU'd (;;il)l)ajj;(‘ Worm Orit^inal. 


The Imported Cabbage Worm {Foutia rajxu Sch.) 

A velvety green worm, an inch to an inch and a half long, ('ats large', 
irregular holes in the; h'avt's of cabbtigt' or cauliflowt'i*, and tlisfigures 
the heads by deposits of exertanent . When examiiu'd close'ly, \ h(^ worm 

is seeai to have* a faint ye‘lle)\v 
stripe* ele)wn the* ce*nte*r e)f its 
back. 

The adult is the; familiar 
white; “ enbbage; butte'rfly,” 
oft(*n observed hovering ove'r 
fi(*lds of cal)l)age or cauliflower 
all through summer. There 
jire from one te) four or live 

Fiu. 2M.-ThR Imported CabboKo Worm, ll(mor(lin(! to tlin section 

Larva on leaf. Original. whcrc found. 
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ArseiiicaLs may be iis(!(l safely on (iabbages until they are half grown. 
An effective spray is Paris green to which has been added resin soap 
“ sticker,” so that it will not run off the leaves. Directions for making 
the resin soap mixture 
ar(5 given elsewlu're in 
this book. Poison 
bran mash, as pn^- 
pared for cutworms, 
is effective, and may 
be used safely until 
the plants are lu'arly 
full grown. Ih'llebore 
is available on plants 

ready foi niaik(t. — Adult of the Houthorn Cabbage Worm, 

The Southern Cab- Original, 

bage Worm (Pontia 

protodice Boisd.) is a closely related species with similar habits. 

The Cross-striped Cabbage Worm (Ei'crgcMis runomlifi Gmm.) 

The larva of this 
species is bluish in 
color, about three 
fifths of an inch long, 
and has numerous 
narrow stripes of 
black across its back. 
It feeds on cabbage 
heads in the same 
manner as the com- 
mon cabbage worm. 
The adult expands 
al)out one inch, and 

Fi«. 206. — The Diamond-back Moth. Enlarged and light yellowish, 

natural size. Original. the margins of itS 

wings marked with black or brown. 

N 
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The normal range of this species is through the Gulf states and neigh- 
boring territory. Remedies are the same as for the imported cabbage 
worm. 

The Diamond-back Moth (Plutella maenlipenim Curt.) 

Tiny active green worms, scarcely more than a (piarler of an inch long 
when full grown, eat small holes in the leaves of cabbage, and occasion- 
ally become so numerous that notable damage is done. The adult is a 
delicate moth. There are two or three generations in the North, and 
half a dozen or nion' in the South. 

The remedies given for the imported cabbage worm will readily hold 
this species in check. 


The Cabbage Looper {Ai(togra})h(i Jn'nssivw Hil(‘y) 

At the same time that the importc'd cal)bage worm is found f(‘eding 
on cabbage heads this species is likely to be observed at similar mis- 




Fi<;. 20S. — Adult of the (’;il)l>ag(' 
Liioper. OriKiiiul. 


chief. It is a light green worm, with a hiint whitish stripe down each 
side, and moves with a looping movement, often resting with the middle 
of its body elevated. 

Remedies are the same as for the imported cabbagt; worm. 

The Celery Looper (Plusia simplex Ginm.) 

Occasionally this species becomes abundant enough to bo a pest, 
destroying the leaves of celery. It is a smooth-bodie^ caterpillar, and 
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moves with a looping gait. On 
each ^idc of its body is a row of 
dark dots or rings. Hibernation 
takes place as a half-grown cater- 
pillar. There are three broods 
annually. The pest may be 
checked by the use of arsenicals, 
preferably Paris gnam and lime, 
which can be washed from the 
leaves when the stalks ar(^ ready 
to use. 

The Northern Grass Worm 

Clover and grasses sonu't inu's are damaged by a fairly large ‘‘ meas- 
uring worm,” which (aits llu* l('av(\s. When full grown the worm is 
IJ inches long, striped with 
gray and brown, and has 
the hal)it of movi.ig with a. 


Fio. 210. — l'h(' Northern (lr:i.ss I 
Worm. Original. 

looping gait. It transforms in a nest made liy drawing leaves to- 
gether with silk. There are several generations in the course of a 
summer. The best means of control in periods of excessive abun- 
dance is fall plowing. 

The Hop Snout-moth {Hypma hunmli Harr.) 

The foliage of hops is attacked by green caterpillars an inch long 
when full grown, The body is dotted with black, there is a dark stripe 




'ho. 211. .Adult of the Northern (Iras.s 
Worm. Original. 



Fio. 200. — Adult of the ( ’elery hooper. 
Original. 

{Dnistcria erechtea Craiiu'r) 
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The pupal stajjfo is passed in tlie soil. The; only int'ans of control avail- 
able is deep fall plowing. 

Rose Slugs 

Three sp(M;ies of “ slugs,” the larvie of sawflies, commonly infest the 
foliage of ros(‘s in this country. The surface of tlie leaves may be 
skeletonized, as with the native American species, Encklomyia rosce 
Harr. ; or holes may b(‘ eat(‘n in th(‘ h'avc's, as with an imported species, 
th(' Bristly Ros(' Slug, Chidim imii- 
nicornk Fourer ; or the larva, may 
attack the ('dge of the leaf, eating 
out larg(' s('ctions, as wilh anotlua* 
im[)orted sj)eci(\s, the Coiled Rose 
Slug, Kmphi/tu.^ c}))ctuf< L. 

Either arsenate of lead or Paris 
green will readily poison tlu' slugs. 

Or, they may be dislodged by a 
strong stream of watc'r. 

The Yellow-bear Caterpillar {DiacriKla virginica l^ab.) 

Rather large and hairy caterpillars attack the leaves of a great 
variety of vegetables as w(‘ll as many kinds of w('('ds. Usually they 

are not abundant enough 
to do serious injury. A full- 
grown cat('rj)illar is 2 inches 
long. The hairs arise in 
tufts on the back and sides, 
and vary from light yellow 
to brown. The adult is a 
light-color(Hl moth, expand- 
ing I 2 to IJ inches, marked 
with a . few small dark 
dots. Th('r(' are two gen- 
erations, the second lot of 
caterpillars appearing in August or September. 

Hand picking will suflice to control this insect when pix'sent in modcr- 




Fi<;. 215. •• 'I'he Vt'llow-bi'ar C’nter- 
|)illar. Origitial. 
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Fkj. 220. — Adult of tlx* H(‘(lg(‘hog ('atoniillar. Oriffiiial. 

The Saddle-back Caterpillar {Sihinc d'nnuka ('k'ni.) 

This is u short, broad caterpillar, distinctly s])iny. There are two 
ospt'cially Ions sjtiiu's at (‘ach (Mid. TIu' body is dark at either end, 
light green in the iniddk', and in the c(Miter of the green area is a dark, 
oval spot. The spines cause irritation if they come in contact with the 



Fio. 221. — The Saddlo-hack Fio. 222. Adult of tlu' Saddle-hafk 

Caterpillar. Orif^inal. , Caterpillar. Original. 


skin. Care should be ttdeen not to handle the caterpillar or to touch it 
inadvertently. 

The Garden Webworm (fjoxoskgv similalis Gn.) 

Corn and cotton, and sometimes beets or garden crops, are invaded by 
hordes of yellowish worms, one half to three fourths of an inch long, 
marked wit h many small, dark dots. They sinn welts ov('r the plant and 
skeletonize tin* h'aves. The pe.st appears early in the st'ason, having 
migrated from pigweed, which is the normal hjod plant, or from alfalfa, 
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oil which the first ^eiienitioii ofl(‘n is raised. Tlieri’ an* from three 
to tive ^eiK'rations anmially. The adult is a yellowish moth, 
expanding three fourths of an inch. 
Wiiitia- is jiassc'd as lar\'a or ])upa in 
the soil. 

In SJinli'ii or small areas, th(' pest 
may Ix' controlled by prompt apjili- 
cation of Paris ^rei'ii or arsi'iiate of 
lead. Pall plowing; will help for tin; 
next season. Alfalfa should lie well 
disked. No pigweed should he allowcMl to grow in or near the 
garden or (ield. 

The Sugar-beet Webworm {IjKrostajc slirh'calis Linn.) 

The work of this .spi'cii's is practically idimtical with that of tlu* garden 
webworm. Ri'cently it has di'vi'lopi'd into a serious pest of sugar beets 
in some of th(' Western states. Th(‘ larva is an inch long when full grown, 
brownish in color, with a narrow dark stripi' I'dged with white down the 



Fio, 224. ^ The StiKMi-lx-.-t Wch- p„j. 225. -A<lult .,f tho SuKHr-hr.-l 
worm. Orijrinal. Webworm. Oriirimil. 


middle of its back, and a light stripe down each sid('. Then' are 
numerous dots ovi'r thi; surface of its body. It wi'bs uji the foliage 
as it works. 

Wintei is passed in a silk cocoon in t he soil. 4^1)0 moths (‘merge in 
the spring and lay ('ggs on th(‘ l(‘av(‘s of pigwe(‘d and alfalfa. There is a 
second generation in July and a t hird in August. It is the last that, is 
usually most injurious to sugar laxits. 



Fici. 22a. TIk' r.anh'i) Weli- 
worm. Original. 
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Late fall i)l()wiiis will l)reak up the winter cells in the soil. Paris 
green or arsenate of lead may l)e used as a direct means of control. 
The poisons should he applied promptly, at the first sign of the presence 
of the pest. 

The Southern Beet Webworm {Padiijmncla hipundalis Fab.) 

In the South a w(‘l)worm, similar in Inihits to tlu* common garden 
webworm, has Ixurn found feeding on b('(‘ts. Tlu' full grown worm 
three fourths of an inch long, slender, dark green in color. 'PIk' adult is a 
yellowish moth, e.\])anding one inch. There nre at least four gcMierations 
annually. To control, apj)ly a.r.s(M»ate of h'ad or Paris grecai, either 
dry or as a spray, as soon as th(' worms are first- observed. The 
poisons should Ix^ applied promptly to be effective*. 

The Cabbage Webworm {flclluhi I'ab.) 

In the Southern states cabbage's, turtn|)s, anel related cro])s arc dam- 
ageel l)y a small, stripe'el caterpillar, which sjiitis we'bs in ttie leavers for 



Fi(j. 220. -Tlic(’:il)l)aK 0 Pu;. 227. — .Xdiilt of flu* ('abbage 
Wc'bworiu. Original. Wc'bworni. Original. 


slu'lter, feeeling expeese-el, but retiring tee the* we'bs wlu'ii re'sting. Whe*n 
full grown, the werm is half an ine*h le)ng, yellowish in grounel e*e)lor, and 
ornamented with five narrow stripe's ele)wn its body. Injury is me^st 
apt to occur in late summer, e)n ye)ung plants set out fe)r fall e;re)ps. 
Arsenicals may be use'el to pe)ise)n the cate'ri)illars, since the*y are not 
hidden in their webs when feeeling. Fither Paris gree'ii or arsenate of 
lead is effective. 
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The Celery Leaf-tier, or Greenhouse Leaf-tier {Phlyctmia ferrugalis 
llbn.) 

A variety of garden and field crops including (iclery, beets, tobacco, 
and others are darnagc'd l)y tins insect. In addition it is injurious on 
plants grown under glass, especially roses, carnations, and chrysanthe- 
mums. 

The larva' usually bend a part of a h'af over on the rest, or fasten two 
leaves together with silk, feeding within. They are whitish caterpillars, 
with a green stripe down the middle of the back. The head is light 
brownish, and is markcal with dark dots. When matun', th(' caterpillar is 



Fig. 228. — The Celery I.eMl- 
ticr. Larvae. Original. 


Fig. 229. — Adult of tlu; Celery Leaf- 
tier. Original. 


three fourths of an inch long. There are two or thnje generations out- 
doors, and an indefinite riurnlier in greenhouses. 

Since the caterpillars feed for the most part con(;ealed, jioisons must 
be applied early in order to be at all effi'ctive. Paris green or arsenate 
of lead may Be list'd. Hand picking is advisable wherever it can 
be practiced economitailly. 


The Clover-hay Worm {Ilypmpygia costaUs Fab.) 

Late in winter the lower layers of clover hay in stack or mow often arc 
found matted together with silk. When the hay is t^irned over, atdivt; 
wrigglitig worms art; dislotiged. In spring the silk cocoons of the pupa; 
will be observed, here and there in the mass. 

The adult, a small moth expanding le.ss than an inch, emerges in 






Fkj. 230. — Work and larva of the ( 'lover-hay Worm. Original. 


Juiil? and July, and lays eggs on cured clover wherever it can be found. 
A second lot of moths are out in late summer. 

If the hay is used up clean each ycair, and any refuse is destroyed, 
tlierc will be practically no injury. If there is likelihood that all will 


not be used by the next 
July, salt down the first 
two feet of hay when put- 
ting it up, using two 
quarts of salt to the ton. 
Do not place new hay on 
top of remnants of last 
year’s crop. The old hay 
should be rcmov('d and t he 
mow thoroughly (deaned. 




Flo. 231, — Adult of the ('lover- 
hay Worm. Original. 


Fig. 232. — Work of the Oblique Banded 
Leaf Roller. Original. 
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The Oblique Banded Leaf Roller {Archips rosaceana Harr.) 

Roses and other plants in greenhouses and occasionally fruit tree 
foliage sometimes are badly injured by active, green or reddish cater- 
pillars, three fourths of an inch long, which roll up the heaves, 
fasten them with silk, and feed within. The cater- 
pillar has an indistinct darker stripe down the 
middle of the back, th(‘ head is dark brown or black, 
the .segments of the* body are rath('F di.stinct. The 
adult is a brownish, smooth moth, and emerges from 
a ])upa foriiH'd williin (lie rolled leaves. 


Ki(i. — The Lciif-rollcr. Original. 

Hand iiicking is often the liest means of control, though a prompt 
use of Paris gri'cn or arsiaiate of h'ad will chi'ck the pest, ])ro- 
vided the application is made Indore most of the larva' have retired 
into rolled-up leaves. 

The Bean Leaf-roller 

{Eudamus proteus Limi.) 

Rather odd-appi'aritig 
worms, I4 inches long 
when mature, with narrow 
neck and prominent head, 
cat the leaves of beans 
and sometimes othi'r leg- 
umes. The ground color 
of the larva is yi'llow, and 
its body is dotted with 



Fig. 235. — Adult of the Boan Leaf-roller. 
Original. 




Fig. 233. — Adult 
of the ()hli(jue 
Banded Leaf 
Holler. Original. 
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black. It occurs principally in the South, and there are several 
generations annually. The pest may easily be checked by apply- 
ing arsenate of lead or Paris green, taking care not to use too heavy 
a dose, since beans ani susc(‘])til)le to burning. 


The Spinach Leaf-miner {Fcgomya vicina Lintn.) 

Whitish iniiu's ar(' made iii the halves of beets and spinach by a 
maggot which burrows within the tissues. Seviaail of these iniiu's are 
seen ofti'ii in a single 
leaf. 'rh(‘ maggot is 
the larval stag(‘ of a. 
gray, two-Avinged tly, 
which lays its eggs on 
the under side of the 
leaf. The pupal stag(‘ 
is passed in or on the 
ground. There a,r(^ 
several generations 
annually. 

Since this pest, livi's 
also in lamb’s-ciuarti'rs, 
thorough destruction 
of this weed will help in control. Where practicable, infested leaves 
should be removed from the plants and destroyi'd. No successful 
si)rays have been devisc'd. 



Fi<;. 2a(). 


Work of th<‘ Spinach Loaf-minor. 
Original. 


The Tobacco Leaf-miner (Phlhorinma opcrciilrUd Zell.) 

This pest is commonly known as the split-worm.” It is a very 
small larva, and injures the older leaves of growing tobacco by mining 
within the leaf tissues, causing small blotches. The larva) move more 
or less from place to place, one worm making sevi'ral mines. Tlu're 
are sevi'ral generations in a single season. The native' food plant 
is horse nettle. 

Spraying or dusting with arsenate of lead or Paris green will kill 
many larva) as they start their new mines. Horse nettles should 
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be destroyed. The worms may be killed in their mines by pressing 
the upper and lower l(‘af surfaces togetluT. 


The Squash-bug {Anam tn'Mis DeG.) 

Few pests of tlu' ganh'iiare more widely or more unfavoral)ly known 
than the common squash-bug. As soon as s(iuashes, cucuml)ers, or 
melons have made their first l('a.v(‘s, the ovaTwintering adults ai)p(’ar 
and begin sucking the plant juic(‘s, causing the leaves to curl up, turn 



Fig. 287. — The Squash-huK- nytn[)hs, and udult. Original. 


brown, and die. Before long one will find the first batches of eggs, and 
after a fiw days the young lings Ix'gin to appi^ar, to add to the damage. 

Usually through summer all three stages, (‘gg, young, and adult, are 
to be found on the vines at the same tinu;. The adult is rusty brown to 
black, five eighths of an inch long, and provided with a strong sucking 
beak. Its head is small in proportion to the size of its body. The 
young, or nymphs, are grayish to bla(;k. They tend to cluster in colo- 
nies, hiding in a curled-up, dead leaf when not at work. The eggs 
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are laid in batela's on the uikIct side of a leaf, and are orang(^ or rmI in 
color. Th(!y iin) easily seen. 

The adulls hibernate in old vines or other sh(;lter. There is one 
brood annually in the North, but two or (!ven three in the South. 

Tlu; young may be kilhsl by spraying with 10 ])er cent kerosene 
emulsion. ]*]gg inass(‘s should lx; destroyed. The adults may be 
trapped under bits of board or stones, wIktc they should be looked for 
frequently. Destroy th(‘ vIth's as soon as the crops an* off, in order 
to kill the bugs not yc't maturisl. No contacd spray is known that 
will kill the adults without also seriously injuring t he vines. 


The Harlequin Cabbage-bug {M urganiia histrionica Hahn.) 

(.'al)l)ages, cauliflo w('r, and 
related plants, in the South 
Atlantic states, are badly 
injured or destroyed by a 
small, gaudily colored bug, 
variously known as the 
“calico back,” or “terrapin 
bug.” The h'aves of the 
))lants attach'd shrivel and 
turn brown, and often the 
plant is kilh'd outright. 

The adult bug is one 


Fig. 238. — The Harlequin ('al)- 
bage-buK. Fgg.^, nymph, and 
adult. Original. 

foui’th of an inch long, broad, 
shield shaped, and strikingly 
marked with red or yellow, and 
deep blue. The young, or 
nymphs, are similar in appear- 
ance. Close search of the leaves 




Fig. 230. — Fgg.s of the Harlequin Cab- 
bage-bug. Enlarged. Original. 
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will reveal tlie peculiar-looking eggs, like white barrels with dark 
hoops. 

The adults spend the cold weatlior in rubbish or other shelter, and 
become active very early in the si)ring, h'eding first on wild mustard 
and other weeds of the sann; family. There are several generations in 
the South. In the fall the bugs feed until drivam in by cokLweather. 

The tnost important control measuix^ is a thorough cleaning up early 
in the fall, as soon as th(‘ crops are harvested, combined with an early 
planting of traj) croj)s in tlu‘ spring, on which the l)ugs will congregate 
and wh('re they may Ix' destroyed by s])raying with 25 jxt cent keroscme 
emulsion or with pun‘ k(‘ro.s(Mie. Kal(‘ or mustard are good traps. 
After the bugs an' on eabbag('s they cannot Ix' killed by spraying 
without at the same time injuring the plants. 

The Tarnished Plant-bug (Ly^/a.s* pratcnsis Linn.) 

Truck crops of all kinds are injiin'd by a .small, brownish, sucking 
bug. Both in its earlier stages and as a winged adult, it sucks the 

juices of tlu' l('av('s or tender stems. 
Th(‘ mature bug is about one fifth 
of an inch long, and somewhat 
obscun'ly marked with dull yellow 
and brown. 

The young nymphs may be 
kill('d with a coiitact insecticide 
such as 7 per cent kerosene emul- 
sion or tobacco ('xtract. The 
wing('d adults are too active to 
make 'this tn'atment effective. 
Thorough ch'aning up of all rul> 
Fio. 240. — Tile Tarnislied Plant-hug. Lish. and crop remnants in the fall 
Enlarged arifl natural size. Orig- of COn- 

inal. 

trol. 

The False; Chinch-bug {Nysius crim Sch. {nngmtatus Uhl.)) has 
similar habits. There are various other species that occasionally are 
troublesome. Control measures arc the same. 
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The Chinch-bug {Blissus lemoptenis Say) 

One of the most destructive insects in 
the history of American farming is the 
species of sucking bug occasionally at- 
tacking corn and wheat in countless mil- 
lions, and known as the chinch-bug. 
When it is numerous, fields arc blasbul 
as if by fire. 

The bug that causes this damage is 
quite small, one fifth of an inch long or 
less, dark or black in color, and with 
thin, white wings folded across the body 
when at rest. In the East another form 
is found with wings much shorter. The 
immature stages are often seen with the 
adults, and differ little in shape, l.)ut are 
wingless, smaller, and when young are 
bright red. 

The adults overwinter in clumps of 
grass, fallen leaves, weeds, and rubl)ish 
accumulating along fence rows, strips of 
woodland, and especially in corn shocks 
left in .the fields. They come from 
these places in spring, and lay eggs in 
grain fields or on suitable weeds. The 
young appear in May and June. These 
mature, and tlicrc is a second lot of 
young in August or early September. 

Where small grains are infested, the 
swarms of bugs are driven from these 
at haryest and travel in armies to corn, 
which they literally overwhelm. When 
large numbers of adults have hiber- 
nated, the most striking injury may be 



Fiu. 241. — Chinch-bugs on 
corn plant. Original. 
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that caused by adults and young on the grains to which the adults 
have migrated in the spring. This is especially evident where corn 
shocks have been left standing in fields seeded to small grain. 

Meaures of control arc various, and must be thorough and timely. 
The most important measure is destruction of all hibernating places 
where the bugs are accustomed to spend the winter. 

Clumps of grass should be raked up and burned; fence corners 
cleaned out ; all places that harbor bugs looked after. If plowing is 

depended on to destroy hiber- 
nating bugs, it must be done 
with great thoroughness, else the 
bugs will succeed in reaching the 
surface of the ground. 

Invasions of the bugs from 
newly harvested fields can be 
prevented by suitable barriers, 
among which the following is 
known by experience to be prac- 
ticable and effective ; A strip 
of ground along the side from 
which the invasion threatens is 
smoothed and compacted by dragging over it a heavy i)lank. 
Along the center of this path a narrow lino of coal tar or road 
oil is poured. The line of oil need bo only half or three quarters 
of an inch wide. At intervals of three; or four rods post holes are 
dug, the edge of the hole nearest the field to be protected just inter- 
cepting the line of oil. The invading bugs, when they reach this line, 
travel along it until they come to the angle of the oil line and the hole, 
when they arc crowded into the hole and arc unable to get out. They 
can then be killed easily by sprinkling with kerosene or kerosene emul- 
sion, or by crushing with a pole. In dusty weather tlie oil line will need 
renewal every day or so, while the invasion threatens. • 

If a field of wheat is seen to be beyond reasonable hope, it is best to 
plow it under at once, harrow thoroughly, and plant to potatoes, alfalfa, 
soy beans, garden truck, or whatever is seasonable. 
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In meadows where severe attack is noted the wisest measure is to cut 
and then burn over, although this probably will kill the grass roots, 

In moist weather chinch-bugs are killed in large numbers by a fungous 
disease. Attempts have been made to propagate this artificially, but 
the measure cannot be depended on with sufficient certainty in times of 
severe attack. 

The Tobacco Suck-fly (Dicyphiis minimus Uhl.) 

In Florida a black, sucking bug, one eighth of an inch long, with long 
greenish legs, attacks the leaves of tobacco and by its punctures spots the 


leaf, making it wilt, turn brown, and 
similar fashion mi the under sur- 
face of the leaf. There are several 
generations annually. Spraying 
with tobacco extract will kill the 
immature forms and check the pest. 

The Beet Leafhopper {Eutettix 
tenella Baker) 

A very small, active insect, one 
of the “ leafhoiipers,” swarms on 
the foliage of sugar beets in count- 
less myriads. The leaves of plants 
attacked usually exhibit a char- 
acteristic appearance, commonly 
known as “ curly leaf.” The edges 
arc rolled in, the leaf surface is 
wrinkled, and growth is stunted. 
As a consequence the beet puts 
out many fibrous roots, does not 
reach normal size; and its sugar 
contenf is low. 

The adult is very small, whitish 
or pale green, \^ingcd, and is pro- 
vided with strong hind legs, en- 


crack. The younger stages feed in 



Flo. 243. — Beet leaves curled by 
the Beet Leafhopper. Original. 
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abling it to jump quickly and take wing readily. ’’fS^e younger stages 
are similar, but arc smaller and wingless. Usually the hoppers 

appear in the beet field suddenly, 
having fed first on some other 
plant, probably species of weeds. 
In hot, dry fields conditions arc 
especially favorable to the ])cst 
and unfavorable to the beets, 
while in fields where the reverse 
conditions prevail the beets arc 
able to withstand attack. 

Infested fields may be sprayed 
with a contact insecticide, making 
the first application just as the 
young nymphs arc found in numbers, and repeating. Kerosene 
emulsion may be used, diluting the stock solution with 8 parts of 
water. It is very difficult, however, to hit all the insects with 
the spray. A drag may be used to turn the leaves over, so as 
to help to make the application more thorough. 

Frames coated with tar dragged through the fields at the first appear- 
ance of the adults will catch many, and will help to check injury. 

The Spring Grain-aphis, or “ Green Bug” {Toxoptera graminum 
Rond.) 

Occasionally, in recent years, oats, wheat, barley, and sometimes corn 
have been damaged to the extent of millions of dollars by this tiny 
•louse. It occurs in both winged and wingless forms. The latter is 
about one twentieth of an inch long, yellowish green, with a faint dark 
line down the middle of its back. Its eyes are quite black. The 
winged form is a little larger, has a dark thorax, but otherwise is of 
the same general appearance. 

Attack comes on suddenly in the spring. Countless billions of the lice 
appear on young grain, sucking the juice of the leaves, stunting the 
growing plants or killing them outright. Reproduction goes on rapidly. 
When the fields in a section attacked are destroyed, or the plants have 



Fig. 244. — The Beet Leafhopper 
Enlarged and natural size. Original. 
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grown and thus acquired tougher leaves, the lice develop a winged 
generation, leave the section where at work, and appear as suddenly in 
other regions farther north, where conditions are favorable to further 
multiplication. 

Late in summer, as the grain fields mature, the lice leave them and 
take up their residence on grasses, such as common bluegrass or on corn. 
In the fall, when winter grain has sprouted, many move back to the new 
feeding ground. With the coining of cold weather, eggs are laid 
among grain plants. In the more Southern states there are living 



Fio. 245. — The Spring? Gniiii-aphis. 
Winged adult. Enlarged and natural 
size. Original. 



Fi(3, 240. — The Spring 
Grain-aphis. Wing- 
less form. Enlarged 
and natural size. Orig- 
inal. 


females in existence all winter. The insect is able to breed at unusu- 
ally low temperatures. 

Oats and wheat are the favorite food plants, but the list includes rye, 
barley, corn, and several species of wild grasses, especially orchard grass. 

Normally this insect is held in check by its natural enemies, especially 
by a four-winged parasite which attacks the lice, laying its eggs within 
their bodies. Severe attacks follow warm winters combined with cold 
springs — a condition unfavorable to the parasite, but favorable to the 
aphis. 

Direct control is not feasible. Cleaning up volunteer oats and other 
food plants in the fall will greatly reduce the numbers the following 
spring. Attempts have been made artificially to introduce the parasite, 
but without entire success. 
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The European Grain Aphis (Siphocorytie avence Fab.) 

In summer the leaves, stems, and heads of small grains sometimes arc 
literally covered with this species of plant lice. They are rather 
pale green in color, marked with short baiuls of dark(T green on the back, 
and for the most part are wingless. Usually their increase is quickly 
followed by a similar increase in para.sitcs, so that serious injury is 
averted, but occasionally they seriously damage young wheat in the 
fall. 

The lice come to the grain fields in the spring from fruit trees, 
where they have passed the winter in an egg stage, and have already 
gone through one or two generations on the fruit buds and foliage. They 
return to the trees in the latter part of summer or the fall. 

No direct measures of control on grain arc known. 

The Corn Leaf-aphis {Aphis maidis Fitch) 

In midsummer, corn, or more especially .sorghum and broom corn, 
becomes inf(\sted with bluish gn'cn lice which work on the younger 
leaves, and on the tassel. On broom corn their puiicturc^s often are 
followed by a red discoloration due to a bacterial disease. The wingless 
female is u.siially seen. It has black legs, antenme, and honey tubes, 
and a row of black dots down either side of tlie back. 

Winged generations arc devel- 
oped as the corn matures, but the 
alt(‘rnatc host plants, if any, are 
unknown. No remedial measures 
have been devised. 

The Green Peach Aphis, or Spinach 
Aphis {Myziis persicce Sulz.) 

This plant louse often is known 
as the spinach apliis, or “ green 
fly.” It is the same species as 
Fio. 247 .— Tho Groen Peach Aphis. 0^1 the foliage of 

Enlarged. Original. pcach trees early in the season. 
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and known there as the “green peach aphis/’ The lice migrate 
in early summer to various truck crops, especially spinach, cab- 
bage, lettuce, and celery. They are light green or yellowish in 
color, with darker markings on the abdomen. The h('ad, antennae, and 
lioncy tubes are black. This species is jiever covered with white 
powdery secretion, like the cabbage aphis. It is controlled by spraying 
with a contact insecticide, preferably tobacco extract or 5 per cent 
kerosene emulsion. In greenhouses this species is found throughout 
the year, and is a troublesome pest. 

/ 

The Melon Aphis, or Cotton Aphis {ApJm gossypii Glov.) 

Melons, cucumbers, cot, ton, strawberries, and many other plants 
are subject to infestation by this species of plant louse. It usually is 
seen in the wingless form, and 
works for the most part on 
the under surface of the leaf, 
which is badly curled by its 
attack. Tender growing 
shoots are a favorite feeding 
place. 

The wingless louse is dark 
green, varying to yellow. Its 
legs are light yellow, and its 
honey tubes are black, long, 
and tapering. Its length is 
one fifteenth of an inch. The 
young stages are similar, but 
are smaller and wingless. 

Winged individuals are de- 
veloped whenever the lice arc 
compelled, tlirough lack of 
food or removal of a crop, to 
seek new feeding ground. 

Consequently attack may come on suddenly and unexpectedly. The 
full life round is not known, and j)robably the species passes one 



Fia. 248. — Work of the Melon Aphis. 
Original. 
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or more generations on some alternate host plant, and survives there 
through the winter. 

When found on garden crops, the lice may be killed by spraying with 



tobacco extract or 5 per cent 
kerosene emulsion. Fumi- 
gation with carbon bisul- 
phide will destroy them, 
using an inverted tub as a 
fumigating chamber. The 
dose should be at the rate 
of one tablespoonful of car- 
bon bisulphide to a 20. 
gallon tub. Aphis punk 
may be substituted for the 
carbon bisulphide and a 
light frame of oiled muslin 
may take the place of the 


Fig. 249. — WinKlcH.s and winged adults of tub. 


the Melon Aphis on Loaf. Enlarged. Where cotton is infested, 

direct control is impracti- 


cable. In this case adopt rigorous clean culture so that weeds may 


be kept down in and around the field. 


The Pea Aphis (Mdcrosiphum pisi Kalt.) 

In seasons of abnormally dry spring weather a large green plant louse 
becomes abundant on peas. The adult lice are one eighth of an 
inch long, pea-green in color, with prominent dark red eyes, and long legs. 
They feed on the leaves and cluster on the terminal shoots. Usually they 
reach their greatest abundance in midsummer, and disappear in August. 

The lice come to the pea vines from clover fields, where they have 
spent the winter as tiny, black eggs. The first generations live on the 
clover. Winged individuals appear as the season advances, and 
migrate to peas. In August they return to clover. 

Contact sprays may be used in direct control on peas. Tobacco 
extract is effective, or 5 per cent kerosene emulsion may be employed. 
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If peas are planted far enough apart in rows and the ground is dry, 
the lice may be brushed from the vines and killed by following with 



Fio. 250. — The Foa Ai)lus. Adults at work on vine. Original. 


a cultivator between the rows. If the ground is wet, th(i lice may be 
brushed into a long, sliallow pan. A little water should be poured 


into the pan and covered with a film of 
coal oil. 

The Bean Aphis {Aphis riimicis Linn.) 

The tender shoots of beans sometimes are 
covered with thickly clustered plant lice. 
The same species is found commonly on pig- 
weed, dock, and other weeds. The aphis is 
one tenth of an inch long, black, often with 
a few whitish dots on each side; the an- 
tennse are whitish in their central seg- 



ments. 


Fig. 251. — The Pea Aphis. 


Winter is passed in an egg stage on the Adult enlarged and nat- 
tlli^s of wahoo or of snowball. The lice first 


migrate to weeds and then to beans. In late summer, they return 


to the shrubs named. 
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On beans they may be killed by spraying with tobacco extract, or 
with 5 per cent kerosene emulsion. 

The Cabbage Aphis {Aphis hrassiem Linn.) 

Cabbage, cauliflower, and related plants are subject to infestation by 
a soft-bodied plant louse, which collects in masses on the surface of 

the leaves. The 
lice are green, but 
are covered with a 
whitish, powdery 
secretion. 

Winter is passed 
as eggs on old cab- 
bage stumps or 
heads in the field. 
There may be a 
dozen or more geu- 
erations in a surn- 

P^ia. 252. — Work of the Cabbage Aphis. Original. mor. 

. Spray thoroughly 

with tobacco extract to whi(!h soap has been added, or with 5 per 
cent kerosene emulsion, or with soap solution, 1 i)ound in 3 gallons 
of water. Dip infested secnllings in the same solution before 
setting out. Dispose of crop remnants. Judicious rotation will 
help in delaying atta(!k. Wild mustard and shepherds-purse should 
not be allowed to grow near cabbage. 

The Potato Plant-louse {Macrosiphum solanifolii Ashm.) 

In occasional seasons potato vines are seriously checked in the latter 
part of summer by myriads of green, soft-bodied plant lice, which suck 
the juices of leaf and stem. Spraying the fields with contact insecti- 
cides, cither tobacco extract or 5 per cent kerosene emulsion, will kill the 
lice. Since the pest survives the winter on alternate host plants, es- 
pecially shepherds-purse, clean culture and burning over waste places 
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is recommended. The potato vines themselves, also, should be 
burned. 

The Hop-aphis (Phorodon humuli Schr.) 

Hops are subject to infestation by a green, soft-bodied louse, one eight- 
eenth to one twelfth of an inch in length. The male plants in hopyards 
always are infested first, and from these the lice spread two or three 
weeks later to the female or fruiting plants. Their attack causes the 
leaves to turn yellow, and seriously reduces the yield. 

Recent studies show that the winter may be passed in an egg stage 
somewhere near or on the hop- vines, although it is known that the 
same species winters also on plum trees. Then; are many generations 
in the course of a summer. 

Thorough spraying with a contact insecticide, such as tobacco ex- 
tract or 5 per cent kerosene (;mulsion, will kill the aphids. Remedial 
treatments should be begun while the lice are still isolated on the male 
plants, before spread has started. 

The Greenhouse Thrips {Heliothrips JmmorrhoidalU Bouch6) 

The foliage of plants in greenhouses sometinu's is injured by a very 
small, sucking insect properly known as a thrips. hivideiice of the 
work is seen first in numerous whitish spots, where the juices of 
the leaf have been sucked out. These spots show in the beginning 
more plainly on the lower surface. As attack goes on, the spots 
spread, forming Ijlotches, dead ar(!as appc'ar around the edges of 
the leaf, the foliage wilts, and finally drops off. Tin; surface of the 
leaf is covered with small drops of reddish fluid, which frequently 
turns black. 

The adult insect is one fifteenth of an inch in length, dark bodied, and 
though it has wings is not much disposed to fly. The young are lighter 
colored, and have no wings. They suck the leaf juices just as do the 
adults. Three or four weeks are requir(;d for a generation. 

Usually this pest is controlled successfully by fumigation with 
tobacco. 
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The Onion Thrips {Thrips lahaci Ijiul.) 

A great variety of truck crops and some flowering plants under 
glass are subject to injury by this minute form of insect life. 
The juices are sucked from Ihe leaves, causing numerous tiny 
white spots. The insect itself is so small 
as almost to escape notice. It is yellowish, 
slender, and om* twenty-fifth of an inch long. 
Tggs are laid witliin the h'af tissue. Several 
generations may be developed in a season. 

Cro]) remnants and neighboring w(‘eds should 
!)(' burned in th(i fall. Attack may b(^ cht!(;ked 
l)y sj)raying with tobacco extract, being careful 
to g(‘t the material into 1h(' axils of leaves, 
sin(!e such placets an; favored l.)y the pest. The 
ins(;cts are more activ(' on th(‘ outer parts of 
th(^ plant in th(* early morning, and thus are 
more easily reach(‘d at that time. 

The Tobacco Thrips {Futhript^ nicotimuB Hinds) 

The work of tliis minute ins(!ct may be rec- 
ogniz(‘d by a whitening of the leaves, especially 
along the veins. The adult winters in tobacco 
fields, and br(*eds ra{)idly in tlui warmer 
months. Ih'fore tobacco plants are up and 
after tli(‘y are gathered it liv(‘s on weeds, or 
often on oats. 

Spray with kero.senc emulsion, diluting the stock emulsion with 
10 parts of water. 

The Grass Thrips {Annpfwllmpu driata Osborn) 

Usually th(! work of this insc^ct is ob.servcsl rather than the pest 
itself. Various grass(‘s, including oats, turn white, the a])pearanc(i 
being known as “ silver top.” More clo.sely examined, the leaves will 
be found covered with white dots where tlu^ juic(;s have b(icn sucked out. 



Fio. 253. — White .spots 
on onion leaf euus(‘d 
by the Onion Thrips. 
Enlarge(i to twice nat- 
ural size. Original. 
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and further observation will diselose the minute, slender iiiscuds that 
arc doin^; the misohief. They are one twenty-fifth of an inch long, 
the larger winged individuals brownish in color and the smaller wing- 
less forms somewhat j)inkish. 

Winter is passed in d6l)ris at the base of the plants. TIk'h; are 
several generations in the (course of a summer. 

Remedies arc rotation of crops, or burning over infested fields in 
winter. 

The Greenhouse White-fly {Aleurodes vaporariorum Westw.) 

Wherever plants an' grown uiuh'r glass this trouldesome pest is sure 
to put in its ai)i)earaiic(‘, and injure the iilants by sucking their juices. 



Fig. 254. -Larvie and adult of tlu* (Ireiaihouso \Vliit(‘-Hy. EnlarKod. 
Orif^inal. 


The adults have four wings, covered with a whitish powder, and are 
active creatures, flying readily. They are about three fiftieths of an 
inch in length. The young are flattened, oval in shape, and have 
sucking mouth parts, like tlu^ adults. 

The insect is nearly always found on the under side of th(^ h'aves, 
and prefers the younger foliage at tlu; upper part of the plant. The 
leaves attacked lose their vitality, and if the insect is not checked, the 
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plants will die. Cucumbers and tomatoes usually arc badly infested, 
but almost any vegetables or flowering plants grown in greenhouses 
may be attacked. 

The most effective remedy is fumigation with hydrocyanic acid gas. 
Some benefit will be derived from spraying with whale-oil soap, 
ounces to. 1 gallon of water. 


Mealy Bugs 

Slow-moving, oval, soft-bodied bugs, one tenth to one sixth of an 
inch long, th(^ body covered with a whitish, jmwdery secretion, infest 
various plants grown under glass. In the South they are a nuisance 



Fic. 255. — Mealy Huks on melon. Original. 


on citrus fruits. The Citrus Mealy Bug, P^cudococcm citri Risso, and 
a closely related form, Psemlococxus longispimis Targ., are common 
species. 

The young are small, red, and fairly active at first. The adult males 
are winged. 

Contact insecticides, especially such as contain soap or oil, arc effec- 
tive remedies. They should be applied with considerable force in 
order to penetrate the waxy powder with which the bodies of the 
insects arc coated. 
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The Red Spider (Tetranychm bimaculatus Harv.) 

In greenhouses, throughout the year, many plants are subject to 
attack by an exceedingly small mite, commonly known as the “red 
spider.” Very fine webs arc spun 
on the under surfaces of leaves 
or over flower heads, and beneath 
these the mites work, sucking the 
juices of the leaves, giving them 
a sickly yellow or brown appear- 
ance, and finally killing the plants, 
unless checked. 

In the Southern states cotton 
is injured by this species, the leaves 
turning brown and falling olT. 

Vegetables grown outdoors, 
especially beans, cucumbers, and 
melons, often are infested, par- 
ticularly in the Southern states. 

Rarely, shade trees in the South 
are injured. 

The mite is reddish or greenish 
in color, one fiftieth of an inch 
long, has four pairs of legs, and 
its body is marked with two 
darker spots. 

In greenhouses, fumigation is 
not effective. The mites may be 
controlled by frequent spraying 
with clear water or with soap solu- 
tion. On such plants as are not injured by .sulphur an effective 
treatment is a spraying with wato^, 1 gallon, flowers of sul])hur 
1 ounce. 

On cotton or truck crops the la.st-mentioned spray is effective. Or 
the plants may be dusted with a mixture of sulphur and air-slaked 



Fio. 25G. — Foliage injured and webbed 
by the Ib'd Spider ; and adult Red 
Spider, greatly enlarged. Original. 
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lime. Around cotton fields woods should be kept down, and in the 
fall all dead, infested cotton plants should be burned. 


The Clover Mite (Bryohia pratensU Garm.) 


Both the leaves of clover and the foliage of various fruit trees are 
attacked by a small, eight-legged mite, which sucks their juices, 
causing much injury when abundant. 


It is a tiny red creature three hun- 
dredths of an inch in 
length. 

On clover no direct 
rem(‘dial rneasun's seem 
feasible. The mite 
passes the wint(‘r as a 
rule in an egg stag(i 
Fig. 257.— Th(! neigh- 

Clovcr Mite. Ijoriiig fruit tr<‘('s. It 
EnhirKod to | 

fifteen times 

natural size. Winter with 

Original. lime-suli)hur solution. 




Fig. 25<S. -ICggs of tin; Clover 
Mite on htirk. I'iiilargt'd to 
ten tilings natural size. Orig- 
inal. 


The Cotton Boll Weevil {Anlhoiiomm grandi'i Boh.) 

No post of ri'cent y(*ars has wrought, grt'titer damage than this in- 
vader from Mexico, It is now distributed throughout the greater 
part of the cotton-growing regions. 

Both the s(|uares and the bolls an; atta(;ked, their substance eaten 
out, and their contents so damaged that they die or fail to produce 
fiber. The injury is wrought both by the adults in their feeding and 
egg-laying punctures, and by the grubs which Initch from the eggs 
laid within the bolls or scpiares. 

The adult boll weevil is a small snout beetle, one fourth of an inch 
long. It is brownish in color through most of its existence, but lighter 
when newly emerged and darker aft(;r it has been out, for two or three 
weeks. The grub, found only within the squares or bolls, is whitish, 
heavy bodied, and has a dark head. It has no feet. 
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In the early spring the adult beetles appear in the cotton fields 
from their winter hiding places. Usually there are but few of them at 
this time. When the squares 
begin to form, eggs are laid 
within them, and as the grub 
develops the square usually 
falls to the ground. A pupal 
stage is passed within the 
square, and soon a second 
generation of adults is out. 

Eggs are now laid in the 

squares as before. There an^ 
t a L' ' Fiu. 259. — Work of tho C’otton Boll Weevil, 

four or five generations in OriKiinl 

the course of the season. 

When the squares are no longer available, eggs are laid in the 
bolls in similar fashion. 

Hibernation of the adult weevils does not begin until late in tho 
season, long after the regular crop of cotton is picked. When the 
first frosts come, the adults seek shelter in wliich to spend the winter, 
while the immature stages die. At this time the adults fly to 
considerable distances, .seeking places to hibernate. 



Fro. 260. — Larva of the Cotton Boll Fio. 261 . — Adult Cotton Boll Weevil. 
Weevil, enlarged and natural size. Enlarged and natural size. Original. 
Original. 


P 
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The most important moans of control is a thorough cleaning up of 
the cotton fields as soon as the crop is gathered, together with destruc- 
tion of all stalks, dead bolls, and croj) remnants. At this time the 
existing adult beetles are not yet ready to hil)ernate, and there arc 
many grubs and pupa) in the field that would later become bceth's, 
coming out at the normal time of hibernation. Th(‘se inimature 
stages are thus destroyed, and the adults, left with tio cotton plants 
to feed on, are for the most part starved, 
or are unabh^ to g(‘t to suitalde places to 
spend the winter. In destroying the stalks 
it is best to })low them out, leaving a row 
now and then, at once raking the loose 
plants to the standing row and burning 
the entire lot. 

hlarly in the season, when it is seen 
tliat s(piares are being l)adly punctured, 
and are dropping off in large numbers, a 
chain drag may be drawn l)etween the 
rows so as to draw th(^ s(piares into the 
middles, where they will gc!t the full force 
of the sun. Most of the grubs within will 
be kilh'd by the heat. 

It is possible to i)oison a large percents 
age of the adult weevils by applying powdered arsenate of lead to 
the squares with a blower or jwwdcr gun, making the first applica- 
tion as soon as squares begin to form, and repeating as necessary. 

Any practice that will help to get the cotton ])lanted and matured 
early will greatly help to avoid serious injury, because the cotton 
will then be well along before tla; weevils have b(!Come numerous. 
Thus, wint(T plowing, early spring planting, and the use of early ma- 
turing varieties, together with frequent cultivation in the growing 
season, are advisable. By this means the plants are stimulated 
to quick, vigorous growth, and escape serious attack at the period 
when they are more susceptible to injury. 



Fio. 262. — Pupa of the Cot- 
ton Boll Weevil. Knlarged 
and natural .size. Original. 
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The Cowpea Curculio (Chalcodermus ceneus Boh.) 

The pods of cowpcas are punctured, and early in the spring young 
cotton plants are injured, by the feeding of this beetle. The immature 
stage or grub lives within the growing petis,” and ruins them for 
seed. The adult beetle is one fourth of an inch long, bronze black, 
its thorax and wing covers deeply pitted. When working on cotton, 
the beetles puncture the tender stems. 

The insect hibernates as an adult. Eggs are laid in cow])(‘as as soon 
as the pods arc large enough. The larva enters the ground to pupate. 

No direct control measures are known. If cowpc'as are badly in- 
fested, it is unwise to follow with cotton in the same held. 

The Corn Ear-worm (Heliothis ohsoleta P"ab.) 

Synonyms: The Cotton Boll-worm; the Tomato Fruit-worm; the 
Tobacco False Budworm 

Widesi)read injury to valuable garden and held croi)s is due to the 
ravages of t his insect. 

The full-grown worm is variable in markings, but usualb^ is dull 
greenish or brownish in color, with indistinct strines or spots, and is 



PiQ. 263. Larva and work of the Corn Ear-worm. Reduced to one half 
natural size. Original. 


about inches long. It is naked, and the skin looks somewhat 
greasy, like that of cutwonns. 

On corn the worms feed in the young kernels and eat the tender 
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silk inclosed witliin the husk. They are especially destructive to 
sweet corn. 

On tomatoes they bore into the fruit and eat more or less of the 
pulp within. 

Cotton is attacked at the time that the corn in southern fields is 

matiming, and therefore is no 
longer suitable for food. The 
worms eat into the bolls. 

Tobacco is subject to injury 
at the same season, the larvie 
eating into the buds and stalks, 
though in Florida the plants 
are attacked also early in the 
season and the leaves muti- 
lated before they have un- 
folded. 

The adult is a yellowish or brownish moth, expanding a little more 
than 1-1 inches. There are two broods in the North, and from four to 
six in the South. The eggs of the first generation are laid on any avail- 
able food plant, depending on the section of country. Succeeding 
broods do the greater part of the injury. \Vint(‘r is passed as a pupa 
in the soil, in a peculiar burrow constructed l)ythe larva, which de- 
scends several inches, turns, and niakes a gallery nearly to the surface 
of the ground for the u.se of the moth in enuTging, and then retires to 
the bottom of the gallery to transform. 

One of the best means of control is fall plowing and cultivation, 
so as to break up the exit galh’ries in the soil. 

Prevention (d attack by the later broods often is difficult. Farly 
planted corn i.s more lik(‘Iv to escajie injury. Th(^ same is true of 
cotton. On cotton, arsenical poisons are us(mI with good results, 
usually applied dry. Strips of late corn planted among cotton after 
the latter is under way will come; into silk at the right time to divert 
attack from the cotton. Cowpeas may be u.sed in the same way. 

On tobacco buds an effective remedy consists in poisoning the 
worms with a mixture of corn meal and dry arsenate of lead, using 1 


V 



Fig. 204. — Adult of the Corn Ear-wonn. 
Original. 
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teaspoonful of the arsenate of lead to a quart of meal. Apply the 
mixture dry, sprinkling it on or into the buds. 

The same remedy is available when the worms are troublesome, 
boring into tomatoes. 

The Tobacco Budworm {Chbridea virescens Fab.) 

Injury by this species becomes noticeable late in the season, the 
larvsD boring into the rollcd-up leaves or buds, and later into seed pods. 
In appearance the caterpillar resembles the boll-worm, but is smaller, 
and its stripes are narrower and more distinct. The life round Is 
similar to that of the boll- worm, and the means of control are the 
same. 

Cutworms attacking Cotton Bolls 

Certain species of cutworms frequently climb the stalks of cotton 
and bore into the bolls. The one most commonly observed, Prodenia 
ornithogalli Guen., may be recognized by two rows of triangular black 
spots down its back, edged with very narrow light stripes. One or 
more earlier generations are passed on weeds. 

Application of arsenicals will help to check the pest. Use the 
same remedies recommended for the boll-worm or “corn ear- worm’’ 
attacking cotton. 

The Cotton Square-borer ( Uranotes melinus Hbn.) 

Cotton squares are bored into and their inner substance eaten by a 
flat, oval worm, clear green in color, its head drawn in beneath the 
front part of its body. 

Cowpeas, and certain weeds, are favorite food plants, as well as 
cotton. Eggs arc laid on the leaves, and the larvsB feed exposed for a 
few days before boring into the scpiares. The adult is a deep red 
butterfly, with shining red spots at the lower edge of the hind 
wings. 

Dusting or spraying with arsenate of lead or Paris green will kill 
the young worms if the application is made early, before they bore 
into the squares. 
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The Wheat-head Army-worm {Mdiana alhilinm llbn.) 

Nakc'd, (lark brown or ii^reon, striped caterpillars (‘at into the heads 
of wheat, or other small grains, and in the same way are dc’striictive 



FiO. 265. — The Whcat-hcjwl Army-worrn. Larva and adult, natural size, and 
work in wheat head, enlarged. Original. 
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on the lieacls of timothy. Tlieir work Ls confined larj^ely to the ker- 
nels, the chaff falling to the ground. 

They arc; at work in June and July, and a second brood appears in 
the later sumnuT months. Tlie adult is a brownish yc'llow moth. 
At the end of summer the full-grown caterpillars of the second brood 
enter the ground, where the winter is passed. 

klarly fall jiasturing will starve out the second lirood of cateriiillars. 
With this should be combined the destruction of wild grasses, for the 
worms will feed on these in lack of their favorite food. Stock may be 
removed from the pastures by the middle of September if desired. 
I^arly fall plowing, where feasible, will a(!(;omi)lish somewhat the 
same result. 

The Pickle Worm {Diaphania nitidalis Cramer) 

In tlu^ Southern states ripening melons, squaslu's, and cucumbers 
are rendered worthless by a whitish or greenish worm, half an inch 



Fk}. 2G6. — The Pickle Worm. Original. 


to an inch long, wliich bores holes into the fruit, feeding both on the 
rind and inside. Blossoms, leaves, and stems, also, are injured, but the 
damage to the fruit is the most serious. 

The adult is a handsome moth, brownish in color, with large, clear 
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areas in its wings, and’^expanding one to one and a quarter inches. 
At the end of the abdomen is a brush of brown hairs. There ai^ four 
generations in a season. The winter is passed as a pupa in dried and 
folded leaves on the ground. Usually the moths are not abundant 
until July. 



Fig. 267. — Section through melon showing work of the Melon Caterpillar. 
Original. 


The most effective means of control is the planting of early stiuashes, 
as trap crops, among the melons. The insect will choose the squashes 
for its egg laying, and if the melons are of an early variety, they will 
practically escape injury. Destmetion of rubbish and fall plowing will 
help. # 

The Melon Caterpillar {Diaphania hyalinatn Linn.) 


Damage by the melon worm 
is similar to that done by 
the pickle worm. Squashes, 
melons, cucumbers, and re- 
lated plants are subject to 




Fio. 268. — The Melon Cater- 
pillar. Original. 


Fig. 269. — Adult of the Melon Cater- 
pillar. Original. 
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attack, the worms first eating the foliage ant then boring into the 
fruit. ^ The full-grown worm is f to U inches long, yellowish in color, 
and marked with two narrow light stripes down its back. The adult 
has white wings, broadly bordered with dark brown. The winter is 
passed as a pupa in folded leaves on the ground. There are three to 
four generations annually. The species is most injurious in the Gulf 
states. 

Since the worms devour the foliage before feeding in the fruit, the 
best remedy is to apply arsenate of lead or Paris green to the vines. 
Crop remnants should be cleaned up, and fall plowing is advisable. 
Early squashes may be used as traps, to divert attack from melons. 

The Pea-moth {Cydia (Semasia) nigricana Steph.) 

In northern sections growing peas are subject to infestation by a 
cylindrical, light yellow larva, half an inch long when full grown, 
which works in the young seed witliin the growing pod. Infested 
pods ripen early, crack open, and the worm then emerges and goes 
into the ground to transform. The eggs are laid on the pods about 
the close of the blossoming season. Arsenate of lead or Paris green 
applied at this time and again in ten days will check the pest. Early 
peas are not usually much infested, and the same is true of very late 
varieties. 

The Clover Seed-caterpillar {Laspeyresia {Emrmmia) interstmcUina 
Clem.) 

Tiny, whitish worms, a third of an inch long when full grown, work 
in the growing heads of clover, eating the florets or the soft, forming 
seeds. In their work they hollow out a cavity in the head, which fails 
to bloom or often blooms on one side only. If a head is torn open, 
the caterpillar will be found inside. 

The adult moth appears at the time of the first blooming of clover. 
Succeeding generations arc on the wing aj} the time of the second 
blooming, and again in late summer. Hibernation takes place as 
pupae in silk cocoons on the ground, or sometimes as adults. 
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In control, make the first cutting of liay early in June, while the 
caterpillars are still in the heads, and store tliis hay^ as soon as pos- 
sible, Pasture clover fields in the fall. Plant new fields remote from 


old ones. Plow up old fields in 
spring harrow and roll. 



Fig. 270. — Tho (’lovor 
Seed-catorpillar. Adult, 
CTiIargod and natural 
size. Original. • 


the fall or (^arly spring, and in the 



Fig. 271. — Work of tlu' Wheat Midge. 
Knlarg(‘d to three times natural size. 
Original. 


The Wheat Midge (Itonida (Contarinia) triiici Kliy.) 

The “ red weevil ” is another common name of this insect. When 
it is present in large numbers in the heads of wheat, oats, or rye, it 
gives them a pinkish tinge. Tin; damagii is doni^ by a tiny pink mag- 
got, which feeds on the forming kernel, within the protection of the 
glumes. As a result of its work the ripe kiTiiel is shrunken, and the 
yield, especially of wheat, seriously reduced. 

When mature, the maggot falls to the ground, spins a delicate cocoon, 
and remains there until the next spring, when the tiny, gnatlike adult 
comes out, ready to lay eggs again on the forming heads. 

Fall plowing is an effective remedy. Instead of this tjie stubble 
may be burned over. If clover is growing in the stubble, burn in winter 
when the ground is frozen, so that the roots may not be injured. 
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The Sorghum Midge {Contarinia sorghicola Coq.) 

Heads of sorghum are attacked by the larva of a minute two- 
' winged insect or “midge,” preventing the formation of seed. If 
infested heads are examined, the seeds will be found shriveled, while 
beside them may be seen a tiny grub. Profitable crops of seed can- 
not be secured where the midge is abundant. 

The first generations of the midge are passed in other plants that 
mature heads earlier, notably Johnson grass. Py the time the sor- 
ghum is sufficiently mature the midges are numerous. Eggs are laid 
within the developing seeds. 

Remedial measures include destruction of Johnson grass, and clean 
harvesting in the fall. 


The Clover Flower-midge { Dasyne lira leg uminicola Lint.) 


The preseiK^e of the clover 
flow(^r-midge is recognized by 
the fact that the florets of clover 
bloom fail to (h'velop normally, 
become shrunken, and the whole 
h(‘ad lacks color. 

The adult insect is a minute, 
gnatlike creature with long legs 
and dusky wings. Eggs are laid 
in the clover head, and the larva 
feeds in the ovaries, preventing 
the normal expansion of the floret 
and the development of seed. 
A pupal stage is passed in the 
ground, followed by a second 
brood at the time of the second 
blooming of clover. Winter is 
passed ^m tlie soil. 

In fields containing mostly 
clover and little timothy it is 



^IG. 272. — Clover head showing irregu- 
lar blooming caused by the Clover 
Flower-midge. Original. 




220 ' 


PESTS OF GARDEN AND FIELD CROPS 



Fig. 27;{.' — Tfic ('lover Flowcr-tnidffe. 
Florets showiii}? arrested development. 
Original. 

flying. Here iiguin tlu' sc'cond bh 


feasible to cut for hay early, 
before the larvic have done much 
damage or completed their 
growth. The second crop will 
then be free of attack. 

Where timothy is combined 
with clover, -the insect is con- 
trolled by clipping back the 
growth in May, thus retarding 
the blooming of clover past the 
danger ])()int, since the heads 
will not b(! at tlu; Idooming 
period when the midges are 
[ling will be exenijit. 


The Clover Seed Chalcid Fly {IDiichopkuju^i funebri.H 

The larva or grub of this tiny insect lives in the ripening seeds of 
clover or alfalfa. Its |>resence is sc'ldom susp(‘ct('(l, and tin; only evi- 
dence may be the shortage of the simmI and the hirgi' (luaniity of empty 
hulls blown out with th(‘ clniff. 



Fia. 274. — The Clover Flower-midge. Section through Horet, showing work 
and larva. Enlarged and natural size. Original. 
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The adult is a very small, black, four- 
winged fly. Eggs are laid in the de- 
veloping seed while it is still tender. 
The grub eats out the contents of the 
seed, and transforms in the empty shell. 
A second brood of flies then emerges 
and lays eggs in the developing .seeds 
of the second crop of clover. The winter 
is passed in seeds that have fallen to 
the ground or in those still remaining 
in uncut heads. 

Clip{)ing ba(!k clov(‘r to retard the 
blooming 'season will give immunity. 



Fig, 27.5. — The Clover Seed 
Chaleid Fly. Adult, greatly 
enlarged. Original. 


The heads will not then be in a suitable stage of growth at the time 


the adults are on the wing. 



Plant-bugs attacking Cotton Bolls {Pentatsma lignin Say, Nezara 
hilaris Say, Dysderciis sutiirelhi>i II. Schf., and others) 

Injury to cotton bolls by various plant-bugs often is imperfectly 
recognized, though the total damage may be severe. In general, all 
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these insects have strong, sucking beaks, which they insert through 
the protecting leaves of the young boll. On the outside a close ex- 
amination will reveal small punctures. Within, the evidence of attack 
is usually a failure of some or all of the seeds 
to mature, a shriveling of some parts, or a 
staining of the lint. Frequently the injury re- 
sults in complete destruction of the boll. 

Most plant bugs attacking cotton reach 
greatest abundance in August or September. 
They hibernate as adults, largely in old plants, 
rubbish, and similar shelter. 

Remedial measures include destruction of 
Fig. 277.— The Cot- weeds in the spring, to deprive the overwin- 

ton-stainer, Dys- tering bugs of food ; early planting, to mature 

Or^nal the cotton before the adults arc out in greatest 

abundance ; and the burning of old stalks and 
rubbish early in the fall. Hand picking may be necessary where a 
species is present in overwhelming numbers. 

Cotton Sharpshooters (Jassuke) 

Small active insects are found on cotton in the latter part of the 
season, making tiny punctures in the bolls. They are variously marked 
and colored, and, examined closely, appear to have abnormally large 
heads shaped like a broad V, widest where it joins the body. Coming 
late in the season, their work does not do appreciable damage, and no 
remedial measures are necessary. In the early part of summer they are 
to be found on the young foliage of trees. 

Plant Lice attacking Wheat Heads 

Two closely related species of plant lice, Macroai'phum granaria Buck 
and Macrosiphum cerealis Kalt., often are found on wheat and occa- 
sionally become so abundant on the growing heads that the grain is 
stunted and the yield reduced. Both species arc yellowish green in 
color, have long black antenn® and slender, black honey tubes. The 
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length of the body is one tenth of an inch. In midsummer they live 
on various grasses, returning to volunteer wheat and oats in the fall. 

No means of control are known other than rotation of crops and the 
destruction of volunteer grains. The natural enemies of these lice 
ordinarily hold them in check. 



CHAPTER XXIII 


Insect Pests of Orchard and Small Fruits 


The Grape Root-worm (Fidia vilicida Walsh) 

Evidence of the presence of this insect is twofold. Above ground 
the parent beetle cats characteristic, 
chainlike holes in the leaves. Be- 
neath ground the grubs which hatch 
from eggs laid by the beetles gnaw 
channels and holes in the larger roots 
and entirely destroy the smaller roots 
and root hairs. The serious injury 
is that done by the grubs. 

The adult beetle is one fourth inch 
long, robust, grayish, and covered 
with very short hairs. It emerges in 




Fkj. 278. — llootn of Kniim in- 
jured by the ClriijX! Hoot-worm. 
Original. 


224 


Fio, 279. — Adult of the Grape Root- 
worm. Enlarged and natural size. 
Original. 
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July, feeds bn the leaves, and lays eggs in clusters under loose bark<» 
on the canes. The young grub, as soon as hatched, drops to thh 
ground, makes its way to the roots, and 
feeds ttoughout the summer. When full 
grown, it is two fifths of an inch long, 
whitish, with a pale brown head. In the 
fall the larva goes deeper in the soil, and 
winters in an earthen cell. In spring it 
returns to a point two or tlwee inches 
below the surface of the ground, and in 
June makes a pupal cell, in which it 



Fio. 280. — Tho Grape 
lloot-worm. Larv*. 
Original, 



Fig. 281 . — Grape loaf .showing characteri.stic 
work of tho adults of tho Gra[)o Iloot-worin. 
Original. 


remains for nearly three 
weeks. The adults emerge 
from this in July. 

The most effective means 
of control is a thorough 
spraying of the vines the 
last of June, or as soon as 
beetles are seen, irsing ar- 
senate of lead 3 pounds, 
mola.sscs 1 gallon, and water 
50 gallons. The molasses 
is added because it attracts 
the bt'etles and makes the 
sjiraying more effective. 
Stirring the soil beneath 
the vines about the middle 
of June will destroy many 
pu])a‘ in their cells. 


White Grubs (Laclmof^terna spp.) 

Strawberry plants often are severely injured by white, thick-bodied 
grubs which fecal on the roots, l^hitire sections in large strawberry 
patches may thus be killed out. 

This is the same pe^st that attacks the roots of corn and other field 
Q 
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and garden crops, and is discussed under the heading “ White Grubs, ” 
in the section on Insect Pests of Crarden and Field Crops, j)age 109. 


The Woolly Apple Aphis (Schizoneura lanigera Hausni.) 

The woolly aphis is found both on the larger twigs or limbs and on 
the roots of ai)plc trees. It is ehara(*teriz(‘d by a whit(', fluffy secre- 
tion, looking like little masses of cotton. On the twigs it is found in 



Fig. 282. — Apph* root showiiiK clianictr'ri.stid work of tho 
Woolly Api>le Aphi.s. OriKinul. 


cksters on the more tend(T bark, (‘specially at the axils of twigs or 
where there has been sonu' brc'ak in the Itark, or on wab'r sprouts. 
Its work here results in a swelling, which is apt latctr to crack open. 
On the roots the attack causes knotty enlargements. The root forms 
are the more serious, because' of interfering witli the normal functions 
of the roots. Attack is (^specially severe on newly set trees, which are 
less able to withstand injury. 

For the greatc'r part of the year the lice are wingless. Toward the 
end of summer winged individuals are dcvelopc'd, and th(^se fly to 
new hosts, wher(‘, after a succ(H‘ding s(‘xed generation, eggs are laid 
in crevices of the bark. Hibernation is accomplished both by these 
eggs and by the subterranean colonies. 

For tlu; lice working above ground spray with tobacco extract or 
with 7 per cent kerosene, emulsion. Apply tho material with con- 
siderable force. For those beneath ground draw back the earth from 
around the tree to a distance of 2 or 3 feet and a depth of 4 
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or 5 inches, sprinkle 2 to 6 pounds of tobacco dust on the roots 
and soil thus exposed, and then replace the dirt removed. Ten per 




Fio. 2S3. — The Woolly Apple 
Aphis. Cluster of lice on twig. 
Original. 


Fra. 2S4. — Sears on twigs caused by 
work of the Woolly Apple Aphis. 
Original. 


cent kerosene emulsion may be used instead of the tobacco dust, 
drawing away the dirt and applying 2 or 3 gallons. 


The Grape-phylloxera (Phylloxera vastatrix Planch.) 

Numerous small, rather spherical galls are formed on the under 
surface of the leaves of grapes, while on the roots other colonies of the 
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Slime species of lice cause swellings which later decay, resulting in the 
death of the roots. The serious injury is that done by the root-in- 



Fki. 28.'). — Work of the 
Grape-phylloxera on 
roots. Original. 


habiting forms. 

On native grapes, in the eastern states, this 
insect is fairly common, but the roots of these, 
grapes are resistant and no notable damage 
results. On imported grapes in the Pacific 
coast states the roots arc attacked rather than 
the leaves, and here the insect is serious, its 
work resulting in the deatli of the vines. The 
lice arc .small, yellowish, and soft bodied. 
Winged generations are i)roduccd, which spread 
the speck's to new fu'lds. 



Fio. 286. — Galls on grape leaf caused by the 
Grape-phylloxera. Original. 


In control, in California, imported varieties are grafted on native 
eastern stocks, thus securing practical immunity. Infested vineyards 
are treated by flooding, applying watcT first for 10 days, just after the 
picking season, again for a similar period a few weeks later, and for a 
thirty-day period in winter. Vines grown in nearly pure sand are not 
severely attacked. 
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The Black Peach Aphis 

(Aphis persicai-niger Er. Sin.) 

The roots of peach trees often become infested 
^ with a soft-bodied, black plant louse. Usually 
a few of the same lice will be found on the leaves 
as well, but often the only visible evidence of 
attack is the yellowing; of the foliage; and 
general unthrifty appearance of tlie tree. Ex- 
amination will disclose large numbers of tli(;st; 
insects clustered on the roots. When mature, 
they are shining black, and the body is more 
nearly round than that in mosf plant lice. 
The younger forms are brown or rcMldish. 

Treatment consists in drawing away the earth 
from around the base of the tree and applying 
3 or 4 i)ounds of toba(!co dust, re])lacing the 
earth afterwards. The li(*e on foliage may be 
killed by spraying thoroughly with tobacco ex- 
tract or 7 per cent kcTosene emulsion. 

The Strawberry Root-louse (Aphis forbesi Weed) 



Dark greenish or Iduish, soft-bodied plant lice Fhj. ' js7.-Th(' Black 
infest the roots of strawberries. Where beds Peach Aphis. Lice 

are badly attacked, patches are killed out here ^'»st('rcd on root, 

and there. If a plant that is unthrifty is pulled 
up, clusters of the lice will be found on the roots, always in com- 
pany with ants. 

The ants are responsible for the root infestation. The lice hatch 
early in the season from eggs laid in the fall on the stems and leaves 
by the last generation of the previous year. Two or three generations 
are passed above ground ; then the ants appear and carry t%|ice to 
the roots, later transporting them to other plants as the ones infested 
sicken and die. 

An effective treatment consists in covering the plants with straw in 
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early spring, before growth starts, and burning them over, thus de- 
stroying the eggs on the leaves and stems. Beds may be sprayed with 



Fio. 288. — Early-scason genera- 
tion ofc the Strawberry lloot- 
lousc on strawberry leaf and 
stem. Original. 


tobacco extract after the eggs 
hatch and before the ants appear, 
but the application must be 
thorough. Old beds that will be 
discarded should always be plowed 
up in the fall, or, better, burned 
over in fall or winter. 



Fio. 28U. — Eggs of tlie Strawberry 
Root-louse among hairs of leaf- 
stem. Enlarged. Original. 


The Strawberry Crown-girdler (Otiorhynchus ovntns Linn.) 


Strawberry plants sometimes 
are girdled an inch or two be- 
low the surface [of the ground 
by the young or grubs of this 
insect. Infested plants tend to 
wilt down, and if one pulls at the 
tops, they will be found to come 
up readily, and to show the 
work of the insect on the main 
root a little below the crown. 



Fio. 290 . — Adult of the Strawberry 
Crown-girdler. Enlarged and natu- 
ral size. Original. 
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The adult beetle is a general feeder, and sometimes injures shade 
trees. 

Wild strawberry and the roots of various common grasses are the 
natural food of the grubs. It is inadvisable therefore to set out plants 
in ground that has been in sod where examination shows the presence of 
this grub or similar root feeders in numbers in the soil. 

The Cranberry Girdler {Cramhus hortueMus Hiibii.) 

Injury by this species is easily recog- 
nized, the plants being girdled just below 
the surface of the sand. The tops sliow 
the effects by turning brown and dying. 

Damage is likely to be confined to 
restricted areas. Flooding for ten days 
after picking is an effective means of c^runberry Girdler. Origi- 

control. nal. 

The Grape Root-borer (Memythnis poHstiformis Harr.) 

The softer tissues within the roots of grapes 
are attacked by a yellowish white borer, \\ 
inches long when full grown, and somewhat 




Fig. 292. — The Grape Root-borer. Original. 

robust. Infested vines do not usually die, but 
fail to make thrifty growth.* 

Two years are required by the borer to reach 
maturity, and therefore one will ordinarily find borer. Original. 
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two sizes of borers in the 
roots. When mature, the borer 
pupates just below the sur- 
face of the grouiul. The adult 
is a clear- wi lifted moth closely 
res(’mbling a wasp. 

Cultivation in June and July 
will destroy or l)ury many of 

F.O. 2<J4.-A,luir^ho Cn.,,,. K.kX,- '>« 

boror. FailarKed to twice natural size. stimulated liberally SO as to 

wit list and attack. Removal 
of the larva? from the roots by hand is sometimes jiracticed. 


Prionid Borers {Prionus spp.) 



Fig. 295. — A Prionid Bon'r. Slightly enlarged. Original. 


Large, yellowish-white borers, 
sometimes 2^ inches long, occasion- 
ally are found working in or on the 
roots of grapevines, pear trees, and 
other fruits. They are the larva? of 
dark brown beetles of the genus 
Prionus. When working in a large 
root, the borer often hollows out 
the entire inner parts, leaving only 
the shell. Removal by hand is the 
only known remedy. 



Borer, Prionus imbricornis. Origi- 
nal. 
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The Strawberry Crown-borer {Tylodcrma fragarice Riley) 

The inside of the crown of strawberry plants is hollowed out by a 
white, thick-bodied grub, one fourth of an in(;li long, wit h a brown head. 

The adult is a small, dark 
beetle, one fifth of an inch long, 
with three darker spots toward 
the outer edge of each wing 
cover. It emerges in the fall, 
lul)ernates, and lays eggs in the 




Fio. 207. — Adult of the Strawborry 
Oowri-horor. Fiilargod and nat- 
ural .size. Original. 

spring. Usually only older 
plants are infested, because ('gg 
laying is over by the time that 
runners formed in midsummer 
have made any growth. Tliere 
is one generation annually. 

The adults are unable to fly. Therefore, if old l)ods are attacked, 
care should be taken to make new plantings at some distance, and to 
use only new runners, which will not usually be found infested. In 
discarded beds the plants should be plowed out at once after the pick- 
ing season, raked into piles, and burned. This should done not 
later than August, in order to kill the insect while still in the crowns. 
Where beds are moved every two or three seasons, no trouble need be 
feared from this insect. 


Fk;. 298. — Work of th(‘ Strawberry 
Crown-borer. Original. 
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The Strawberry Crown Moth {^geria rutilans Hy. Edw.) 



Fi(i. 299. — Th(' Strawberry (’rown Mo 
Enliirg(>(I to twice natural .size. Ori 
nal. 


Oil tli(* Pacific coast straw- 
berries, blackberries, and rasp- 
berries arc injurc'd by a whitish, 
cylindrical borer, three fourths 
of an inch long when mature, 
whicli burrows in the crown of 
tlie plant. The adult is a 
clear-winged moth, resembling 
a wasp. Reint'dies include sub- 
mersion of infest ('d (ic'lds, or 
the removal tuid destruction of 
infested plants. 


The Raspberry Root-borer {Benifx’cia marginata Harr.) 


A pinkish grub works at the ba.so of blackberry and raspberry canes. 



Fia. aOO. — Work nf tho 
Ra.s|)lx>rry Hoot-bo rcr. 
Original. 


often girdling the cant' just abovt^ the 
crown, causing the d(‘ath of th(^ shoot. 
The injury is apt to be noticed in the 
early jiartof the growing season, wIk'm vig- 



Fio. .‘101. — The Hiuspbmy Root-horcr. txirva, 
.slightly cnlargiMl. Original. 

orous canes suddenly wilt. Sometimes 
tlie grubs tuniK'l up in tin; i)ith for a f('W 
inches, and again they may work through 
the roots. 

Two years are required for the growth 
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of the larva. The adults arc 
clear-winged moths, are on 
the wing in late summer, 
and lay eggs on the leaves, 
whence the larvie make their 
way to the base of the plant. 

Removal and destruction 
of infested canes and roots 
each spring is the only 
remedy. 



Fig. 302. — Adult of tho Raspberry Root- 
borer. Slif'htly enlarged. Original. 


The Round-headed Apple-tree Borer {Saperda Candida Fab.) 

Apple t rees, (‘sjieiiially newly set stock, are subject to severe injury 
by a grub that bores in lioth sapwood and heart wood toward the base 



Fig. 303. — Work and larva of tho Round-headed Apple-trei' Borer. Original. 


of the trunk. Its work may be recognized by discolorations of the 
bark and the ])resen(‘e of castings pushed out of its burrows. The 
full-grown grub is an inch long, yellowish white, with a small, 
dark head, and a slightly enlarged, brown first si'gment. 

The parent is a handsome sti-ipial beetle. F]ggs are laid on the bark. 
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usually within a foot of the ground, in June and July. The larva 
requires tlircc years for maturity, feeding first in the sapwood, but 
later penetrating to the heart of the tree. The food plants include 

apph;, pear, quince, and 
related wild species. 

Cutting out with a 
knife or probing with 
a soft copper wire are 
effectual remedies, if 
carefully done each 
season. If a wire probe 
is used, nick the (;nd 
so that rough barbs 
will be made and the 
borer thus drawn out. 
Mechanical protections 
tied around the trunk 
for two to three inches 
below the ground to a 
h(‘ight of two or three 
feet will prevent egg 
laying. For this pur- 
pose one may use wood 
veneer, heavy paper, 
or even old news- 
papers, which usually 
will last through one 
season. Pure white 
lead and linseed oil 
may be painted on the 
trunks of apple trees, 

but n^ady mixed paint must not be used, since it may contain other 
oils that are injurious. Protective washes are of some benefit, but 
need to be renewed occasionally, and will not wholly prevent attack, 
though they will lessen the number of borers. 



Fig. .‘iOl. — 'FI k! H()Ur)cl-h(*:i(l(Ml Apph'-treo horor. 
Burrow.s oinorgiiig at base of tree. Adult. 
Original. 
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The Flat-headed Apple-tree Borer {Chrysobothris femorata Fab.) 



Fi(}. :i05. — Tho Flat-lu'iulod Applc-tioe Jioror. Work 
and larva. Original. 


Tlie flat-hoadod applo-troe borer 
well up on llie trunk, and eoinplete; 
grub has a flatten'd and enlarg('d 
segment just back of the head. Its 
parent is a small, nudallic colored 
beetle. The food plants include 
apple, pear, peach, and various 
forest trees such as oak and ma])Ie. 

Eggs are laid in June and July. 
The grub makes shallow burrows, 
for the most part just under the 
outer bark. The insect hibernates 
as a grub in the burrows. 

Remedies are the same as for tl; 
but mechanical protectors must inc 


vorks only in the sa|)\vood, often 
its life round in one year. The 



Fk;. aOO. — Adult of tho Flat-hoaded 
Applo-troo JioriT. Original. 

c round-hetided apple-tree borer, 
ose the entire trunk. 


The Peach-borer {Sa7ininoidea exitma^^ay) 

An exudation of gum, often mixed with sawdust or frass, usually 
close to or just beneath the surface of the ground, is the outward evi- 
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dence of the work of the peach-tree borer. This may be observed at 
any time of year, but the gum is fresh in late summer or very early 



Fig. 307. — The Peach-ljoror. Larva in burrow. Slightly enlarged. Original. 


in the spring. If one will take a sharp knife and eut through the bark, 
one will find a burrow running in the sapwood, and at its end a yellowish 
or pinkish grid), with brown lu'ad. The length of a full-grown grub 
is about one inch. Peaeli trees are much weakened 
l)y the attack, and if several borers are present, 
the tre(‘ may bo killed. (Iherry and plum trees 
are infested to some extent by the same borer. 

The adult is a moth, l)ut its clear wings give it 
much the ai)pearance of a wasp. In the female 
only the hind wings are clear. Its geiuu’al color 
is deep blue. The abdomen of the female is 
marked by an orange ban<l. 

biggs an; laid in May, June, or July, directly on 
the bark, usually near the ground. The young 
grub works entirely in tlic sapwood, from the time 
when first hatched until the early part of the 
following summer, resting and remaining dormant 
during the winter months and resuming activity 
in the spring. The motlis emerge from May until July. There is 
one generation each year. 



Fig. 30H. — C’ocoon 
of th(! Peach-borer. 
Original. 
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A common remedial measure consists in cutting out the grub with 
a sharp knife. This is best done in the fall or very early in the spring. 
The burrows may be probed with a soft wire nicked so as to form 



Flu. .‘i09. — Adults, {(.‘UKih; iiiid iniili?, of the Peach-borer. Original. 


rough barbs ; the grub or a piece of it will then be drawn out with 
the wint 

The best preventive measure consists in drawing up eartli around 
the base of the tree in early spring, removing it toward thi' latter part 
of summer. The moths will not lay eggs on the trunk when this is 
done. The trunk may be j)rotected with a cylinder of paper tied 
around it, extending uj) 1 2 or 15 inches and down into the ground an inch 
or two. Washes applied to the tree to prevent egg laying are only 
partly successful. 



240 PESTS OF ORCHARD AND SMALL FRUITS 


The Lesser Peach-borer {Syjianihedori pidipes G. and R.) 

Old or weakened trees are apt to be attacked by this borer, which 
works in the soft, growing tissue anywhere in the trunk, from the 

ground to the main branches. 
The same insect also at- 
tacks plum, cherry, and wild 
cherry. 

The worm itself has much 
the ajipearance of the com- 
mon peach borer, but is 
smaller, rarely being over 
four fifths of an inch long, 
when full grown. In the 
South tliere are two genera- 
tions; in the North, only one. The winter is passed by the larva in 
the trunk, and pupation takes place early in the s])ring, The adult is 



Fio. 1^10. — T1 k‘ L(‘ssc'r P<'arh-hon‘r. 
Slightly enlurgod. Original. 



Fio. Sll. — Thn Lesser Peaeh-])oror. 
Pupa protriuling from crack in 
])ark. Original. 



Fio. 312. — Adult of the Lrs.ser Peach- 
borer. Slightly enlarged. Orig- 
inal. 


a clear-wing(!d moth. Eggs arc laid on the trunk, especially in cracks 
or crevi(!(;s. 

The best preventive measure is to keep trees growing vigorously^ 
and promptly to treat wUh white lead any chance wounds in the bark. 
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Where borers are present, cut them out with a knife, or probe the 
burrows with a soft copper wire. Knife wounds should be painted 
with white lead. 

The Shot Hole Borer (Eccopbgader {Scolytiis) nigidumfiRiitz.) 

Plum, pear, apple, peach, and cherry arc attacked by this tiny insect. 

'’-0 outward evidence of injury is s(*en in numerous round holes in 
bark, each hole clean-cut, 

jut one sixteenth of an inch 
i.. diameter, as if the trunk or 
limb had received a charj!;e of 
bird shot. As a rule only tre(‘s 
are attacked that have been 
weakened from some cause or 
other. 

If a piece of bark is removed 
where the holes are numerous, 
s lallow galleries will be found 
beneath. These are of char- 
acteristic form. A central 
gallery, one or two inches long, 
runs parallel with the axis of 
the trunk or limb, wliile from 
this many other galleries di- 
verge, quite small at the start 
but growing rapidly larger. 

A small, dark beetle makes 
the main gallery as its brood chamber, laying its eggs in pockets 
along each side. Grubs hatch from these, bore tlu) diverging chan- 
nels as they grow, and finally come out as adult beetles, cutting 
round emergence holes through the bark. 

In northern sections there arc two generations each year ; in the 
South there arc three. 

To control, remove and burn d(‘ad or dying trees in which the insect 
is breeding in large numbers. They will in\H‘riably spread from these 



Fiu. — Harrows of the Shot Hole 
Horor, (li.sclosod by ronioval of bark. 
Original. 
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Fig, 314. — The 8h(jt Hole Borer. Sec- 
tion of bark over burrows, .showing exit 
holes. Original. 


The Peach Bark-beetle 

[Phlaiophlhonis liminaris Harr.) 

Injury la similar to tiiat of shot 
hole borer. IIk; l)ark of ])cach, plum, 
or cherry trees is peppered with many 
small, round holes. If the tr(*e is not 
alrc'ady too much weakened, con.sider- 
able gum will flow from these holes. 
Removal of a section of bark will show 
the difference between the work of 
this insect and that of the shot hole 
borer : the main channels made by this 
pest run around the axis of the trunk 
or limb, wliile those of the shot hole 
borer run parallel to it. 


to others in the orchard that 
chance not to be making vig- 
orous growth. Trim back and 
/(‘rtilize trees only moderately 
attacked. Apply a coat of 
thick carbolated whitiuvash in 
early siiring, again in June, and 
again in August. Use 1 pint of 
crude carbolic acid to 10 gallons 
of the whitewash. 



Original. 



Fig. 3 It). — BiirrowHof the Peach 
Bark-beetlo. Original. 
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There arc two generations each year. The 
adult beetles hibernate in cells dug out in the 
inner bark, often in healthy trees. In the 
spring they come out, seh'ct weakened trees, 
and bore the main channel just under the bark, 
laying eggs in the sides of this channel. The 
grubs work out at right angles, making di- 
verging burrows. A second lot of be(Ul(‘s ap- 317 . —tIk* Peach 
pear in August, construct channels as before, Jhirk-beetlo. Adult. 

and from their grubs come the hibernating Enlarged and natural 

, , size. Original, 

adults. 

(.■ontrol measures are the same as those recommended for the shot 
hole borer. 



The Currant Borer {.Egcria tipidiforniis Clerck) 


Currants or goosel)erries are injunnl or killed by the woi’k of this 
borer. The infested plants usually show the attack first by their 
unthrifty appearance; the nc.xt season they 
fail to leaf out. 

The borer is a yellowish grub, half an inch 
long when full grown. It works in the center 
of the cane, spends the winter within the 




Fio. 318. — Adult of the Currant Borer. 
Enlarged and natural size. Original. 


Fig. 319. — Work of 
the Currant Borer. 
Original. 
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cane near its base, resumes work in (he spring and soon transfornis. 
T\\e adviU is a elear-wiiiged moth, and emerf^es in June through a hok' 
in the cane cut l)y the grui) before transforming. 

Rcnwval and destruction of infested ennes in the fall or spring is 
the only remedy. 


Fk;^ .320. — Work of 
the Red-necked 
Cane-horcr. Orig- 
inal. 



Fi( 


The Red-necked Cane-borer (A(/n7us ruficoUis Fab.) 

A whitish grub, one half to three fourth# 
of an inch long, with an enlarged liead, bores 
in the canes of black- 
berry and rasplxTry. 

In the former the bur- 
rows make a .spiral 
girdle just beneath 
the bark, and cause 
a slight swc'Hing, re- 
.sulting in the death 
of the cane tlie fol- 
lowing season. The galls occur usually within 
two or three feet of the base of the cane. In 
raspberri(‘s no .serious damage is done. 

The adult is a rather slender beetle, one 
third of an inch long, with dark wing covers 
and a copper-colored thorax or “ neck.” biggs 
are laid in 



321.— The Rod- 
n P e k « d Ciiiic-borer. 
Larva, enlarged to twice 
natural size. Original. 


June and 
July at the 
base of 
leafstalks. The grubs pupate 
within the canes, above the galls, 
and remain there until the fol- 
lowing May. 

Before May 1 remove and de- 
stroy infe.sted canes, including^ 
those of wild blackberry near at 
hand. 



Fio. 322. — Adult of the Red-necked 
C/ane-lwrer. Enlarged and natural 
size. Original, 
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The Raspberry Cane-borer (Oberea bimaciilata Oliv.) 

Raspberry or blackberry shoots attacked by this insect wilt toward 
the end, and often bend sharply over. Within will be found a slender 
grub, which later bores down 
through the cane, pupates in 
the base of it, and emerges the 
following June as a slender, 
daik beetle, with long antenna* 
and yellow thorax. The grub, 
when full grown, is one inch long 


Fia. 323. — Adult of tho Kasp- 
berry Cano-lwror. Slightly en- 
larged. Original. 

and has a small Itrown head. Two years are recpiired for the entire 
life round. If a cane that has wilted is examined closely, it will 
be found that the beetle has girdled it at two points with a row of 
punctures. The egg is laid between these two rows. 

Remove and destroy the upper parts of infested canes as soon as the 
presence of the insect is discovered. If this work is delayed until late 
summer, it is necessary to remove the entire cane in order to get the 
grub. 




Fig. 324.-— Work of the Raspberry 
Caiu*-borer. Original. 


The Raspberry Cane-maggot (Phorbia rubivora Coq.) 

The tips of the young shoots wilt find droop as when attacked by the 
cane-borer described above, but the canes do not show the character- 
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i.stic punctures aiul do not bend sharply at one place. The droopinjr 
is due to the presence of a maggot which l)urrows in the j)iih of t!i(' 
cane and more or less girdles it from the inside. 

The adult is a two-winged tly, and emerges in the spring. The insc'ct, 
remains as a pui)a within the cane over winter. (\it and destroy 
infested e:ines as soon as the wilting of the tii)s is observed. 

The Currant Stem-girdler (Janus integer Xort.) 

Currant shoots wilt and ImukI over sharply, and usually tlu' ti]) 
soon bnaiks olT and falls to tin* ground. leaviFig a s(|uare-cut stub. 
WUWvu tVve remaining stalk, a few ineh(‘s below the cut, will lx* found 
a light yt'llow larva half an inch long, wider toward the head, and pro- 
vided with a forked .spine at the hind end. 

The parent insect is a sawtly. Tlu* girdling of the stem is done l)y 
the adult just after d(*positing its (‘gg in the 
shoot and at a point just above the egg. The 
larva hibernates in the main shoot. It .seldom 
burrows more than six inches Ix'low the stub. 

Infested slioots should l)e cut olT (‘ight or ten 
inches below the stub. 

The Grape-cane Gall-maker 

( A m pehfglij pier sesostris Lee . ) 

A tiny snout beetle, one eighth of an inch 
long, sometimes injures grap(‘ canes in the 


Fuj. 326. — Adult of the (trapo-cane Gall-maker. 
Knlarg<‘d and natural Hize. Original. 
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spring by puncturing the new wood. The part injured later develops 
into a gall an inch or' an inch and a half long, which shows a deep 
s(!ar on one side. Eggs are laid in the punctures, and grubs develop 
in the pith of the cane. The adults come out in late summer, and liide 
in rubbish over winter. 

Since the beetles feed to some extent on the leaf and stem tissues, 
they may be poisoned by spraying with arsenate of lead or Paris green. 
Galls should be cut off and destroyed before the time of emergence of 
adults in late summer. 

The Grapevine Girdler (A mpeloglypter aterhQC.) 

This insect in its adult stage is similar! o the grape-cane gall-maker, 
but its color is black. It injures terminal shoots by girdling them, 
so that the end of the shoot later falls to the ground. The young or 
grub develops within the shoot. The 
adult emerges in the fall and hibernates 
in the leaves or trash. 

Spraying with arsenate of lead or 
Paris green in May or June will kill 
the beetles. In early summer cut off 
the ends of canes showing the charac- 
teristic girdling, making the cut a few 
inches below the girdle. 

The Blackberry Pithy-gall 

{Diastrophm turgidus Bass.) 

Carious, hard enlargements of tlu^ 
canes of blackberries arc caused by 
small, fleshy larvm which hatch from 
eggs laid by a black gall-fly. Several 
larv® inhabit each gall, remaining 
within it as pupa^ over winter. The 
’ species is not abundant enough to be a pest, but galls should be re- 
moved whenever found. 



Fi«. 3'J7. — Tho Blackberry 
Pithy-gall. Original. 
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• The Peach Twig-moth (.huima lineatella Zdl.) 

In the .sin-inti:, about the time of blooming of poach trees, terminal 
clusters of leaves here and there wilt, and the twigs soon die. Close 

examination will show 
that a tiny borer lias 
been at work in the 
twigs, eating out the 
inner substance for 
an inch or so, or dig- 
ging out a hole in 
one side. The larva 
itself, if discovered, 
will be found to be 
quite small, with a 
dark head and dark 
t('rminal segment. 

Shortly the little 
gray moths, expand- 
ing about half an 
inch, are about, and 
a second brood is on 
the way. I^ater there 
is still another brood. 
The larvie of these 
later generations 
often work in the 
young fruit, causing 
drops of gum 1<; 
exude. 

The winter is passed 

as a larva, hidden away in a little chamber just under the outer 
bark, in the axil of a new shoot or bud. To control, spray with lime 
sulphur, at the time that the buds are first swelling, so as to kill the 
larva within its winter home. If this treatment is omitted, spray 
with arsenate of lead, 4 pounds to 50 gallons of water, just as the 



• Fiu. 328. — Work <;f the Peach Twi>{-iuoth. 
Original. 
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buds first begin to open. The later treatment is designed to poison* 
the borer when it begins work on the twigs. 



Fia. 329. — Adult Peach Twig-moth. Enlarged and natural Mize. Original. 

The Shot-borer {Xyleborm dispar Fab. (pyri Peck)) 

A tiny black beetle, one tenth of an inch long, bores into twigs or small 
branches in late summer and deposits eggs. The resulting grub burrows 
in the twig, becoming full grown the following June.* 

In the spring close observation will reveal one or more 
round punctures, a twentieth of 
an inch in diameter. Infested 
twigs are apt to wilt and should 
be cut off and burned as soon 
as the wilting is noted. 


r 

Ir Uf'li ' 

Work of- Fu.. 331. — .Vdul's <,f tl.c hli* t- s’..o\vi..g woik of 
t- borer. berer. Enlarged and natural the Shot-borer, 
size. Original. Original. 
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The Apple Twig-borer 

{Schist oceros hamatus Fab.) 

In early summer the twigs of apple, 
eherry, or j)ear, or the canes of gra])(; 
may show eharaet(‘ristic little tunnels, 
Ix'ginning just above a shoot or bud, 
and extending down a short distances 
in th(‘ main stem or branch. They 
are the work of a small, dark brown 
beetle, about oik' third of an inch in 
length, which soon des('rts its temporary 
burrow and is not lik(‘ly to be seen. 

The in.s('cl l)r(‘e(is in diseased wood, 
hibernating within the .same. It is 
troul)lesom(' in the neighborhood of 
Fig. 333. -Work of the AppU' recent trimmings and the like, 

Twig-borer. Original. and th(‘S(‘ should l>e nsnoved and de- 
stroyed. The tunnels in the twigs of fruit tns's are made apparently 
in feeding, or for temporary shelter. 




The Twig-girdler (Oncideres cingidata Say) 

Pecan trees and others an; injured by a dark gray beetle half an inch 
long, which girdles twigs or smaller branches. A clean cut is made 
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by the beetle, usually deep enough for the twig to break entirely off. 

The beetles arc at work in late summer, 
After girdling a 
twig the beetle lays 
eggs in it, and the 
larvae bore in the 
twig, becoming full 
grown the following 
summer. There is 
only one generation 
each year. 

Where young tre(‘s arc seriously attacked, the 
beetles should bo hunted out and destroyed. All 
twigs cut off should be 
gathered u{) and burned. 

The Twig-pruner 

{Klapliidion villof<inn fab.) 


Fig. 335. — The Twig-Kii filer. 
Original. 




Fig. 336. — Work of 
the Twig-girdler. 
Original. 


Fig. 337. — Work of 
the Twig-pruner. 
Original. 


Various kinds of fruit and 
shade trees sometimes suffer 
the loss of terminal twigs, girdled by this insect. 
The work is done by the larva or grub of an 
elongate, dark brown beeth', a half to three 
fourths of an inch long. Eggs are laitl in the 
twigs in .July, and the grul) feeds within, finally 
gnawing ;i circu- 
lar groove as ftir 
as the outer 
bark, so that the 
twig breaks off, 
taking the grub 
with it. The 

fallen twig thou p, Adult of the Twig- 
serves as its pruuer. Original. 
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home until the following spring, when it trans- 
forms and comes out as an adult. The remedy 
is to gather and destroy the fallen twigs. 

Tree Crickets {(Ecanthus spp.) 

Small, light green, and rather slender crickets 
make long rows of punctures in the canes of 
raspberries and blackberries, and in tender 
twigs of fruit trees, 
the injury often 
resulting in the 
death of the cane 
or twig. If a twig 
.showing these char- 
acteristic punctures 
is .split, it will be 
found that the 
holes were made as 

a place to deposit eggs. The species usually 
respon.sibl(‘ is (Ecanthm nignearnis Walk. 

The punctures are made in the latter part of 
summer, and the eggs hatch in the spring. 
There is one brood in the North, but two in the 
Both young and adults feed on other in.s(‘cts, and should be 



Fig. 33‘J. — Punc- 
tures mode f)yTrce 
Crickets. Original. 



Fkj. 310. — A Tree Cricket. 
Original. 


South 
regarded as beneficial. 



Fio. 341 — So t ion through twig, showing punctures of Tree 
Crickets in d - il F.ihugod. Oiiginal. 
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Injured twigs may be removed in early spring 
or in the course of winter pruning. 

The Buffalo Tree-hopper {Ceresa bvbalus Fab.) 

The twigs and smaller limbs of orchard trees 
sometimes show regular rows of oval scars, due 
to the egg-laying 
punctures of a 
curious little in- 
sect, the buffalo 
tree-hopper. The 
scars do not heal, 
and, if numerous, 
weaken the twigs. 

The insect that 
makes the punc- 




Fi(}. 343. — Work of 
Buffalo Troo-hop- 
per. Original. 


Fig. 344.— Work 
of the Periodical 
Cicada. Original. 


Fig. 342.— The Buffalo Tree- 
hopper. Flnlarged and natu- 
ral size. Original. 

turcs is triangular in shape, 
light green in color, three 
eighths of an inch long, and 
has a two-horned enlarge- 
ment at the front of its body. 

The young that hatch from 
the eggs do not feed in or on 
the twig, but on various weeds. 

In control, weeds should be kept down in the 
orchard, and twigs that show many of the egg-lay- 
ing slits may be pruned in winter. 

The Periodical Cicada {Tibicen septendecim Lmn.) 

Occasional injury to twigs of fruit trees is re- 
corded due to egg-laying punctures of the periodi- 
cal cicada. This insect is closely related to the 
“ dog-day cicada,” or “ locust,” which is heard 
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sounding its long, liigli-pitched note in summer. Usuully th(‘ only 
notable cases of injury are to newly set fruit trees, whicdi arc so small 



Fig. :}45. — Km('rf?ciico of Adult (’ic:id;i from |ju|j;iI wkin. Original. 


as to make the work in the t 
the form of a row of regular 



Fig, 340. — Tho Periodical Cicada. 
Original. 


growth, depending on the .seetioi 
time the adults suddenly api)e;i 


;s really serious. The injury takes 
inetures in th(‘ twig, (‘aeh puncture 
with a frayed or torn margin. 

Definite “ broods ” of this insect 
exist in various parts of the 
(country, and th(‘se have bi'cn 
studied and majiped so that the 
coming of the adults can be pre- 
dict'd. Tlu; immatur(^ stages of 
the cicada arc passed in th(' soil, 
and either 13 or 17 years are re- 
quired for this part of the. insect’s 
i and the brood. At tlu; end of this 
r in large numbers, lay eggs, and 


another life cycle begins, as before. 

Bordeaux mixture appears to act as a repellent wlien sprayed on 
young trees that are threatuied with injury. 


The San Jos6 Scale (AKpidiotm pernicioms Comst.) 

This serioiLS pest of fruit tn^cs, shade trees, and ornamentals is an 
insidious insect, and seldom is recognized until it has gained a foothold 
and has already caused marked injury. Tlie first evidence of its pres- 
ence usually noted is the weakening or dying, of twigs. On further . 
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examination such twigs arc found to have a scurfy or ashy look, the 
bark being crusted with liundrcds of minute scales, no larger than a 
very small pin head. If a sliver of the outer bark is cut away, the 
inner, soft bark will be found to show more or less reddish discolora- 



Fio. 347. — Thr San Jos{' Sralo. A1 m)V(', natural size. (’('liter, enlarged. Be- 
low, a single scale, enlarged. Original. 

tion. On peach trees the scale is apt to gain a foothold first on the 
larger limbs, rather than the small twigs. When the scales are quite 
numerous, they will be found also on the leaves and fruit, as well as the 
bark. On the fruit of apple, peach, or pear a reddish discoloration 
surrounds isolated scales. Peach trees frctiuently arc killed by the 
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insect in thr^ years. Apple and pear trees, and various ornamental 
shrubs, usually manage to exist for some time longer. 

If a hand lens is used for closer examination, it will be found that 
each scale is circular in shape, rather flat, dark in color, and has in its 

center a small raised spot, like a 
nipple, surrounded by a slight de- 
pression. Smaller, oval scales 
represent the males. 

There are several generations 
each season. The species lives 
through the winter as half-grown 
females. With the coming of 
warm weather these complete 
their growth, the tiny winged 
males appear, and in a few days 
each female begins giving birth 
to exceedingly small, living young. 
The latt(T crawl about over the 
bark for a few hours, then settle 
Fig. 348.— Work of San Jo.s6 Scale on down, insert their sucking beaks, 
pear. OriKinal. covered with a pro- 

tecting wax scale. Tiiey do not move thereafter. The total prog- 
^ eny of a single female in one .season is enonnous. 

The iiLsect is especially likely to be introduced on nursery stock, 
and the greatest care should l)e taken in the purchase of trees for an 
orchard. If stock has been properly fumigated with hydrocyanic 
acid gas, the .scales will be killed. 

Treatment of trees or shrubs consists of spraying in the dormant 
season with lime-sulphur solution. The best time of application is in 
the spring, just before the buds swell. Where the infestation is severe, 
it is well to spray in the fall, after the leaves have dropped, and again 
in the spring. 

For small shrubs, and the like, if it is not desired to use the lime- 
sulphur spray, a solution of whale-oil soap, 2 pounds to 1 gallon of 
water, may be applied in winter. The potash soap should bo used. 
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Several other speeies elosely resemble the Sail .lose^ scale, and on 
superficial examination can hardly lx* distinj»:uislied from it. They 


have not, however, so distinct a 
ring and nipiile. 

The Putnam’s Scale (A^pi- 
diotus ancylus Putnam) infests 
many kinds of fruit and shade 
trees. It has one generation 
annually. 

The Cherry Scale (.l.s'p/V/mbi.s* 
forbe.n Johns.) is found on the 
bark of clu'rry and otlu'r fruit 
trees. It is lighter in color 
than the San Jose scale. 

The Turopi'an Fruit -scab' 
(Aspidiotus o,strc(Ef(}nftis ('urt.) 
attacks principally plums, but 
occasionally other fruits, except 
the pi'ach. It produces sevi'ral 
generations annually and is 
often a serious pest. 

For all of these tlu’ be.st tnai 



Fu;. a4!>. — Hraiicl) iiimistc'd with Put- 
Scab'. Original. 

iiK'iit is a winter spraying with lime 
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The Oyster-shell Scale {Lepidomphea ubni Linn.) 

The sha^xj of this scale is quite like that of a narrow, miniature 
oyster shell. It is about one eighth of an inch lon^ and is easily ob- 
served without a lens. It 
eomnionly infests a ^n'at 
variety of drTiduoiJs trees 
and shrubs, and wIk'ii 
very abundant, is capabh; 
of causing the d(‘ath of its 
host. 

Th(' young scales ajv 
pear in May or June, 
(trawl about over the l)ark 
for six or eight hours, and 
then ins('rt their beaks, 
scdtle down, and secrete 
the wax covering under 
which they nunain for the 
rc'st of their life. Tiio 
males are winged. Eggs 
are laid in fall, beneath 
the scale covering the 
female, and remain there 
until the next spring. In 
the Soutli there are two 
broods; in the North 
one. 

Regular, annual spray- 
ing ’in winter with lime 
.sulphur for San Jos6 scale will hold this insect sufficiently In check. 
For direct, remedial treatment of badly inhisted trc(.‘s this wash is 
not sufficiently active or dependable. The only remedies that may 
be depended on are a spraying in early spring with linseed oil 
emulsion; or an application of 12 per cent kerosene emulsion at the 



Fig, 351 . — Oystrr-.slifll Sejih’. ImiI.'iikcU to 
twice natural size. Original. 
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Fig. 352. - Ncnlo. (Jroatly en- 

larKcd. Orijriiijil. 

The Scurfy Scale 

{Chwn(hspisfurfur(i Fitch) 

The scurfy sculo is found j)rincipally 

on apple, but occasionally on pear 353. -Scurfy Seale. 

.k.r,r, 

The scale of the feniale is small, flat, ^liphtly enlarged. Orig- 
whitish, a mi hroa% oval. With these 

will be found the scales of the 
male, which arc smaller, narrow, 
and longitudinally ridged. 

There is one generation annually. 
Kggs are laid in the fall, beneath 
the scale of the female, and from 

these hatch the minute young, in 

Fig. 354. -Scurfy Scale. Greatly ^^e male is 

enlarged. Original. winged. 
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Spraying with liino sulphur in wint(‘r, as for San Josd scale, will 
control this pest. 

The Rose Scale (.l///uru.v/u’.s ‘ /usyp Bonche) 

Rose.s, hlaekherries, and raspl)erri(‘s frecpieiitly Ix'coine infested with 
white seah's which cov(t th(‘ canes. TIk' individual scales, when full 
grown, an' about one t('nth of an inch long, thin, Hat, and snowy whitn. 

Tlu're may b(' thr('(' (jr more g('n('rations in a year. 

Judicious pruning will help to hold them in 
check. Lime sulphur may be used as a winter 
spray. Or, s|)ray in winter with whale-oil soap, 

1 pound to 1 gallon of water. 

The Cottony Maple-scale {Pidnnaria vitis Linn.) 

Tliis large and easily n'cognized scale attacks 
grape viru's and various fruit and shade trees. 
It is conspicuous in early spring, when the flulTy, 
cottony .secH'tion containing 1h(' eggs is pushed 
out from under the body of the L'lnale. There 
is one generation annually, the h'lnalo over- 
winl(‘ring on tlu* bark. 

'rh(‘ means of (control is to spray with 10 per 
cent k(‘ro.s('ne ('rnulsion when the young are 
hatching in the spring. 

The European Fruit Lecanium 

{Lvmnium corni Houch6) 

Th(’ smaller limbs and twigs of fruit trees arc 

Iio. ( (Utoriy attacked by a spe(;i(‘s of large* scale, one eighth 

Maplc-.ncale. Orig- • 1 i i i i ' i ■ i ivi 

ot an men long and nearly hemispln'rical. VVtK'ri 

young, it is yellowish, but when older, is dark 
and shiny. Tlie upjKT surfacii of the insect is hardened, thus pro- 
tecting the softer parts b(*neath; in other words, the scaly covering 
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The Spotted Pelidnota {Pdidnoln punctntd 


.iiiii,) 



soinrtinics ;iru found in considcmhle 
fiuhiImts on the Nvivcs of 
They arc an inch lofi^^ ^njldi-n yellow, 
and each winj? cover is nmrk('d with 
thn'c small black dots, widely sc])a- 
rated. TIh‘ immnfijrr sta/^es are 
Fio. ;F)S.~TIu' S{w,ttcil in rottiiiii wood. The l)ectles 

are usually coni rolled by hand pick- 
ing, /)ut may /)e poisoned with appliea- 
tioiis of Paris }^rmi or arstmalt' of lead. 

The Light-loving Anomala 

{Anofiiala luricold I’ub.) 

Occasionally the foliaj^e of grapes is 
riddled by l)rownish b(‘etl(\s, one tliird of 
an inch long, in shape and app(‘arance lik(i 
the eoni- 




Fid. ar>t).- Th(' biji:ht-loviiiK 
Aiionijila. Fiilurned to twice 
natural size. Original. 


Fi(i. SCO. — A notmiln wnrijimta. 
Enlarged. (Original. 


inon June 

Iteetles, but smaller. The larvie live in 
th(‘ soil jind arc' not injurious. The 
bec'tles are r('tidily killed In' spraying 
with ar.sefiatc' of 1 (aid or Paris green. 

An allied spi'cies, Anomnla mnrginata 
Fab., is found in tlu' South, whetre it 
somi'times d(‘.stroys the foliage of ai)])les, 
grapes, ra.spberri('s or blackberries. It, is 
half an inch long and light brownish in 
color. 

Still another species with similar habits 
is Ariomala mdulala Mels., one third of an 
inch long, yellowish in color, and marked 
with black. „ 

dbl. — Anomala undu- 

The above arc pests only at coinpara- laia. Enlarged. Original. 
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tively rare intervals. Prompt application of Paris green or arsenate 
of lead will poison them. 

The Cherry Leaf-beetle (Galeriicella cavkollis Lee 


An oval, red beetle, one fourth 
of an inch long, with black legs 
and anteniue, feeds on the leaves 
of cherry, plum, and peach, and 
when numerous riddles the foli- 
age. The larvae also feed on 11 h‘ 
leaves. The pupal stage is pass('(l 
in the ground, and there are two 
broods annually. The remedy is 
prompt spraying witli arsenate 
of lead or Paris green. 



Fie. 302. — The Clicrry L(>af-l)cytle. 
Enlarged and natural .size. ()riRin.al. 


The Strawberry Leaf-beetle {TyjMrphorus canellus Fab.) 

A chunky, dark beetle, one eighth of an inch long, with four oblique, 
black patches on its wings, occasionally appears in large numbers in 

strawberry fields ('arly in 
the season, and riddles 
the leaves. The larvte 
or grubs which follow 
shortly are small and 
thick bodied, and feed on 
the roots of the plants. 
The beetles hibernate as 
adults. 

Prompt spraying with 
Paris green or arsenate 
of h'ad will check the 
beetl(‘s. 

Another species with 
somewhat similar feed- 
ing habits, Colaspis 



Fig. 363. — Work of the Strawberry Leaf- 
beetle. Original. 
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blue insects, one eighth to one fifth of an inch long, and rather broad. 
They are able to fly readily and jump quickly. 

Eggs are soon laid, and the larvae feed on the surface of the leaves, 
leaving the veins untouched. A juipal stage is passed in the ground, 
and there is a sec- 
ond gc'iieration in 
inidsuiiiiner, but 
damag(‘ by this later 
brood is not par- 
ti(;ularly noticeable 
because the foliage 
is relatively more 
abundant. 

To (‘oiitrol, spray 
with 4 i)oun(ls of 
arsenate of lead 
and 1 gallon of 
cheap molasses to 
50 gallons of water. 

Apply the spray 

early, at the finst — \v,,rk of tlu' Craixa^tvi-hctalo Ora.i.ial. 

appearance of the 

beetles, bc'fore they have opportunity to destroy the buds. Where 
only a few vines are concerned, the adults may be jarred off onto 
sheets, if the work is done early in tlie morning before the beetles 




Fio. 369. — Larva of the Grape Flea- 
bcetlo. Enlar}?(*d and natural .size. 
Original. 


Fks. 370. — The Grape Flea-bcetlc. 
Adult, enlarged and natural size. 
Original. 
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■ Work of thcStra\vl)(3rry Floa- 
hoctle. Original. 


become active. Cleaning up 
rubl)Lsh will help to reduce 
the numbers of overwintering 
adults. 

The Strawberry Flea-beetle 

{Ilaltica ignita Illig.) 

A shining, active beetle, one 
fifth of an inch long, appears 
in early summer on the leaves 
of strawberry and other plants. 
Its shapt' is rather oblong, and 
its color ranges from golden to 
greenish, or deep blue. Shortly 
afterward the larvic may be 
found on tin; foliage, u.sually 


on the under leavf's wh(‘re they are concealed. They are almo.st black 
and on(‘ fourth of an inch long. 
Th(‘ body surfac('. is covered with 
low tubercles. 

Pupation taki's place in the soil. 
In the South there are two or three 
generations annually ; in the North 
one. 

'Phe pest is easily checked by 
Fig. 372. — Tin* Strawberry Fh'a- . , ... , 

Ik., . tie. Knlar^'cl an.l natural .si«.. «'• 

Original. of lead or Paris green. 



The Tent Caterpillar {Malacomma arnericana Fab.) 

In the spring leaves of apide, wild cherry, and other plants are 
stripped by this caterpillar. Its work is characterized by the forma- 
tion of a conspicuous web or nest in the forks of smaller branches, 
the caterpillars spending part of their time on or in this nest and going 
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out from it to fc(‘(l ou ihv. Ic'aves. They do not form any webs on the 
leaves, but only tlic tent in the forks. 



Fig. S78. — Tho Tent Caterpillar. Original. 


The full-grown caterpillar is about two inches long. Its body is 
black, ornamented with a well-defined white line down the middle of 
its back, and with a row of blue spots along each side. The adult 
moth is dull reddish in color. 


L '08 pests of orchard and small fruits 

The eggs are laid in a compact mass, encircling a twig, and remain 
where placed until the following spring. The cateri)illars hatch as 
soon as the foliage is out. 

N(‘sts and caterpillars may- 
be destroyed by burning with 
a torch, selecting a time 
when the cater])illars are at 
rest on or in their web. 


\ 






Fkj. a71. — Nf'st of tho T('nt Catorpillar. 


i IG. 375. — hKK-mjiHH of the Tent Fio. 370. ■ 
Caterpillar. Original. 


-Adult of the Tent (.’aterpillar. 
Original. 


They will be found there when the weathtjr is (iloudy or stormy, or 
early in the morning before the sun is well up. Instead of burning, 
the nests may’be sprayed with 25 per cent kerosene emulsion or with 
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pure kerosciK?, taking care not to get this on the surrounding foliage. 
Spraying the foliage with Paris green or arsenate of lead will easily 
poison the caterpillars. 


The Forest Tent Caterpillar 

{Malncomnia disdria libn.) 

Th(‘ eoniinon name of this species 
is lULsleading, for it does not construct 
a tent. It is, liowever, closely related 
to the tent cater- 
pillar, and has ac- 
(luired a similar 
name. While often 
a forest ])est, it 
is apt to attack 
fruit tr(‘e foliage 
as well, and may 
strip the trees 
when abundant. 

The full-grown 
cater])illar is two 
inches long, dark 
in color, and has 
a row of conspicu- 
ous, diamond- 
s h a }) e d , 
white spots 
down the 
middle of 
its back. 

Eggs are 

laid in a compact ring around 
twigs, and covered with a shin- 
WTont '"K'-mish. The young catcT- 



Fio. 1177. — Th(i Forest Tent 
Catcrpilhir. Original. 




Fio. a7S. - Egg-mass 
of the Forest Tent 
Caterpillar. Orig- 
inal. 


Fio. 371). — Adult of the 

Caterpillar. Original. 


pillars appear early in spring. 
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They have a liahit of traveling back and forth up and down the trunk 
and limbs of a tree, and sometimes collect in mass(‘s. 

On orchard trees they lire readily controlled by poison sprays, 
jireferably arsenate of lead. 


The Yellow-necked Caterpillar {Datana minidm Dru.i 

Tn late summer 
yellow and black 
stri])edcateri)illars 
feed on orchard 
foliage, working in 
colonies and stri]>- 
ping a single limb 
as tlu'y go. The 
mature caterpil- 

Fio. 3S(). — The ( 'at<Tpillar. Orit'inal. , . , 

lar IS nearly two 

inches long. Ju.st back of thi' head is an orangi' ridge. When dis- 
turbed, the caterpillars raise both lu'ad and tail into the air, holding 
fast l)y the middle. 

* The ('ggs are laid on 
the leaves in midsum- 
mer, by a brownish 
moth. Winter is passed 
as a pupa in the soil. 

There is one geiK'ration 
annually. 

Removal of the colo- 
nies of caterpillars by 
cutting off the twig or 
limb is the usual pro- 
cedure. They may easily 
be killed by spraying with Paris green or arsenate of lead. Where 
orchards are giviai a spraying with arsenicals the first of August this 
pest will not be in evidence. 



Fk;. 381. — Adult (»f the Yfllow-iicokod Cater- 
pillar. Criminal. 
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Caterpillars of Hawk Moths 

Largo and conspicuous worms two or three indies long an' often 
found on th(' foliagi' of grapes and Virginia creeper. Tliey vary in 

markings, hut 
usually have a 
prominent spiiu' 
or a distinct hard 
tuhorclc at the 
hind end. They 
h'cd singly, have 
enormous apjie- 
tites, and will 
easily strip jiarts 
of th(' vines bare 
of leavc's. 

There are three 

Fig. 3H5. — Adult of thr (traix-vinc lion (’at^'rpillar. qj* fQ^r spccicS 

commonly to he 

seen. All are the immalun; stages of swift -flying, lu'avy-hodied 
moths, oliserved usually in the evening, jioiscd over flowi'rs, sipjiing 
the nectar, and known 
locally in some sections as 
“ humming-liird moths.” 

Theimpal stage is passi'd 
in the soil. There is one 
generation annually. 

The Grapevine Hog 
Caterpillar ( A mjxdopfm- 
{jus mijron Cram.) is two 
inches long, yellowish 
green, has two white 
stripes down the; ba(;k 
and seven ohliipie strijies 
on each side, and seven ])ink or red spots down the. middle of the 
back. There is a horn near the hind end. The Achi'inon Sphinx 



'Th(‘ .\choniou Sphinx. Sliglitly 
roducwi. Original. 





Fk;. :iss. — The Ahliott'.s Sphinx. ( )riv:iii:il. 


brown in (!olor with darkor streaks lengthwise of the l)ody and 
black lines across each se{>;nient. At the hind end is a conspicuous, 
round black spot margined with yellow. 
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the larva' are conspicuous and are not nunuTous, hand picking 
is feasil)le. Arsenical poisons, such as Paris green or arsenate of 
lead, may !)e used if desired. 



The Plum-tree Sphinx {Sphinx drupifcraruni S. and A.) 

Large, green caterpillars are soinetinu's in evidence' on the foliage 
of plum trees, (h'vouring the' h'ave's. They are naked worms, two 

inches or more in length, 
the l)ody marked on each 
side with seven diagonal 
tiaslu's of narrow white 
bordered with purple. 
On th(^ hind end is a 
conspicuous spine. The' 
adults are strong-flying 
moths, seen hovering 
over flowers in the eve- 
ning. The pupal stage is 
l)a.ssed in the soil, d’here is one g(‘n('ralion annually. Hand picking 
is the usual remedy, but arsenate; of lead or Ihiris green may be used 
on the foliage if desired. 

The False Army-worm [Calocampa nuhera Lint.) 

In recent seasons, craid)erry foliage has been severely injured by a 
large caterpillar, two inches long when full grown, dark green in color, 
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somewhat spotted with white, and with a greenish yellow head. The 
depredations take place in early summer. The moths arc out in 
August and September. 

Bogs attacked may be n^flowc'd for 24 liours, wh('n the worms arc 
found at work, thus killing them or dislodging th(‘in from the vines. 
Arsenate of lead or Paris green may be used to advantage if applied 
while the worms are small. 


The Smeared Dagger {Aenmijeta {Apakda) oblinitn S. and A.) 



Conspicuous cater- 
pillars, 1 J inches long 
when full grown, feed 
on the foliage of 
strawberries and rasp- 
berries, and occasion- 

Fkj. :M)1. — Larva of the 
Stnoared DaggiT. Original. 

ally on clover. The body 
is velvety black. Tliere is 
a band of red across tlu* 
back on each segment, red 



luoereies ami yenow siiois Snu-nml Original, 

along the back, and a 

yellow band along each side. Then* are two broods annually. 

Control consists in prompt apidication of arsenate of lead or Paris 
green. 

The Eight-spotted Forester (Alj/pia octomacJiJafa Fab.) 

The foliage of grapes, and 
often of Virginia creeper, is 
eaten by conspicuous naked 
caterpillars, 11 inches long 
wlien mature. The head is 

F.O. 3<ja.-Larva of the Kight-spott«l ora.iKo. There is an 

Forester. Original. orange band across each seg- 
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iiK'iit, and oil oach side of the 
body is a wavy white lonj^i- 
tudiiial band, faint on the 
se^^inenls toward tlie lu'ad, 
but jironiiiuMit toward the 
liind end. The adult moth 
is bla<‘k. niarlo'd with (‘iglit 
hu'^e sj)ots. ddie readiest 
iiK'ans of control is to apply 
arsenate of l(‘ad or Paris grei'U 
to tli(“ f()liag(‘. 


Kin. :>IM. — The 

Slijititly Original. 


The Grape-leaf Skeletonizer ( //urr/.s/au u/aer/eu/m ( lu('r-Men.) 
Orderly rows of small, yiTowisli, black-sj)ott(‘d eat(‘rpillars feed on 
the surfa(‘(' of grapi' k'avos, d(‘vouring the surfaci' tissue, but halving 
the veins untouela'd. J.ater, wlam mon' maiiiy full grown, th(' larva: 
separate and work singly, eating all of the half e.xei'pt the main rib.^. 



Fig. ^5. - - Larvaof tiu* (Jrapo-naif 

SkcN'toiiizcr. Original. , 

The mature eateipillar is a half J 

inch long. 

The parent moth emerKos in Wnity 'he drape-i, .if Sk, .to- 

ionizer, enlarKtHl to thriT! tiinos natural 

June, and lays eggs on the under ( )rijrir,.ii. 

side of grain: leaves. Larva* 

hatched from these eggs complete their growth in a month to six 
w(‘eks, and a second generation of moths come out in July or AugiLst, 
followed by a sc'cond lot of cat(*rpillars. The insect passes the win- 
ter in tlie pupal stage in dead leaves or rubbish. 
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When the (‘{ilorpillars an' tojj;ctlior, the Hiniplcst moans of 

control is to roinovo the l(‘aves on which th(‘y are at work. Later, 
when th(! larva* have scattered, it is nec('ssary to apply arsenate of 
lead or Paris ^reen. If ji;raj)('s an* s])rayed early with arsenieals, 
enout^h of the* poison will adhen* to check these insects when they l)egin 
feeding. 


The Apple-leaf Skeletonizer [Cfutcirsia hammondi Riley) 


A small, brown eat('rpillar, not more than half an inch long when 
full grown, iiijun's apple foliagi* by eating the surface of the leaves. 




Fi(i. .‘107. — Woi'k of (Ik' Sk('le- 

toiiiziT. OriKiiiiil. 

erj)illar is markc'd by four black dot 

the first segment and two 

on the second. 

The pupal stagi* is passed 
on the leaf. The adult is 
grayish moth, expanding 
half an inch. There are two 
or thre(' l)roods in a scaison. 

The a])plication of arse- 
nate of h'ad or Paris green 
to the foliage will soon clu'ck 
the pest. It is lu'camiry to 


Fk;. S'.tS. — Larva of the .\i)i)l(‘-l('at 
Skeh'toiiizvr. Kii]arf 2 ;(‘(l. Original. 

It lu'gins work m'ar the center 
of tin* leaf, and spins over itself 
a thin w(‘b. Fnaiuently sev- 
eral of the worms will la* found 
under a singk* w('b. The cat- 
s just back of the lu'ad, two on 





Fk;. ttlH). — .Adult of the Apple- Loaf Skele- 
t oiiiziT. Enlarged and natural size. O' ig- 
inal. 
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roach the torniiiuil loavos, for tlu‘ catorpillars an^ aj)t to feed in such 
locations. 

The Palmer-worm {Dichotncris Ugulcllus Hbn. {Y jmdophus pornetellus 
IlaiT.)) 

At occasional periods, s(‘pa rated by lon^ intervals, a sniall striped 
cati'i’pillar becomes numerous on aj)ple and otlu'r trees, severely 

injuriiif^ the foliafre and 
often eating irregular cavi- 
ti(‘s ill the surface of the 
young fruit. The full- 
grown worm is about a 
half inch long, has three 
narrow dark strijies down 
its back, and usually spins 
a few strands of silk over 
itself, sometimes thus 
bending over th(‘ edge* of a h'af. The adult is a tiny moth. 

The Ix'st ri'inedy is a 
prompt apiilication of Paris 
green or arsenate of l(*ad. 

The Apple-leaf Bucculatrix 

( B iicculatrix pom ifol iclhi 
('lem.) 

Greenish yellow caterpil- 
lars, half an inch long when 
full grown, feed first in mines 
within the h'af tissiu's of 
apples, or ri'lated lre(*s, and 
later on the surface, skele- 
tonizing the leaf. The seg- 
ments of the cateqiillar’s body ,, 

' ^ 1 10. 401. — Work of the Apple-loaf Buccu- 

are prominent and rounded. lutrix. Original. 




Fio. 400. - -.Vflubof the I’altncr-wonii. Mti- 
largod and natural size. Original. 
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In the fall the larva' ini^iirate to twi^s or branches and make 
small, whitish. ribl)ed cocoons, often somewhat cons])ic\ious when 


occurring in large numbers. 
The tiny parent moth emergc's 
from the cocoon the following 
spring. 

The use of Paris green or arse- 
nate of lead to poison the cater- 
pillars when they begin feeding 
on the surface of the h'af is tlu' 
easiest remedy, although a win- 
ter spraying with liim' suli)hur 
or 15 per cent kerosene emulsion 
will be likely to kill the overwin- 
tering form. The species is 
seldom a genuine i)est. 



Fui. 40:t. — Adult uf the Applo-lcaf 
liiK'cuhitrix. Kniarged and natural 
OriKUuil. 


The Spring Canker-worm {Palcacrda veruata Peck) 

A small, naked measuring worm or inchworm attacks the foliage of 
apple trees in early spring. At first small holes arc eaten in the leaves, 
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but lator the entire l(‘af is destroyed, ex(‘e])t 
worms are (liree fourths to one inch lon^, naked 



Fi(}. 401. — Th(* Sprint; 1 ':uik(T-vv()riii. Original. 

moving, they arch th(‘ body so as to brin^ tin 
front. Tliis s|)('eies may lx* distin- 
l^uished from the similar fall canker- 
worm by the fact that tlu' latt('r has 
an additional pair of ratlu'i* small pro- 
lejT.s near the hind (aid. 


the main veins. The 
, dark ii^reen, and some- 
tinu's rather dis- 
tinctly striped. 
They hav(‘ a pah 
of ])rol('f^s or clasp- 
('rs on till' hind 
I'lid, a siim;l(' pair 
a short distance 
forward of these, 
but no otlu'r l(‘/z;s 
from that point to 
the three pairs of 
true lejj;s lu’ar the 
front end of the 
l)ody. Thus, in 
hind ('ud up iK'ar the 



Fni. 405. — Adult fcuiuh; of tho Spritin (\'in- 
kcr-worrri. Enlarged and natural .size. 
Original, 



Fio. 400. — Work of (’anker- 
worins. Original. 
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The life round in this species is different from that of the spring 
canker-worm. The full-grown- larva enters the soil to transform, but 
the adults emerge in the fall, instead 
of the spring.' The female is wingless, 
and at once climbs the trunk and lays 
her eggs. These eggs remain over win- 
t(‘r. They hatch in the spring, with 
the opening of the apple foliage. 

Spraying with arsenical poisons will 
control this species. If it is desired to 
control the pest by banding, it will be 
necessary to apply bands in the fall, 
so as to prevent th(5 females from 
crawling up to the higher parts of the 
tree, and to renew the bands in the spring to prevent the young 
worms from ascending. The females, if stopped in the fall by bands, 
will lay eggs below the ob- 
structions, and thus further 
banding at the hatcliing sea- 
son in the spring is essential. 



Fig. 408. — F«ks of the Fall 
Canker-worm. Etilarg«‘(l and 
natural size. OriKinul. 


The Currant Spanworm 

{Cymatophora ribearia Fitch) 
This worm is one of the 
loopers or measuring worms. 



Fio. 40*.). — T!u 3 Currant Spanworm. 
Slightly enlar>;ed. Original. 



Fig. 410. — Adult of the Currant Span- 
worm. Original. 


It is a little over an inch long 
when mature, is light yellow- 
ish or cream colored, and dot- 
ted with black. The worms 
appear in early spring from 
eggs laid on the stems the 
previous summer by the par- 
ent moth. When they are 
very abundant, the foliage is 
destroyed by them. 
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spraying with arsenical poisons is a rea<ly remedy. Usually the 
currants are not ripe when tj^e worms appear, and therefore poison 
sprays may be used safely. 

The Cranberry Spanworm [Cleora yampinaria Guen.) 

The leaves of cranberry, asparagus, cotton, strawberry, apple, pear, 
clover, and others are sometimes eaten by a brownish or olive span- 
worm, l\ inches long when mature. 

Its body is streaked and mottled 
with lighter and darkcT shades. On 
the back, about one tliird of tluj way 
to the rear of the head, are twfl^low 
black tubercles, and near the hind 
end are two more. There are two 
pairs of fleshy false legs near the hind 
end, and three pairs of true legs close 
to the front end. The worms have 
a hal)it of resting motionless, hold- 
ing fast to a stem by the hind legs, the body })roj('cting at an angle. 

The adult is a gray moth marked with many spots and zigzag lines 
of black and brown. There are two giaierations annually, larvae 

ap})earing in late June and 
again in August. 

Dusting or .s})raying with 
arsenate of k'ad or l^aris green 
will poison the worms. 

The Elm Spanworm 

{Ennomos subsignarius Hbn.) 

In June the larva) of this 
moth may be found on the 
foliage of a great variety of 
trees, including apple, pear, or other fruits as well as forest trees. 
Usually they are brown, but sometimes green, look much like a 
twig, and have three low tubercles on the back, one near the liind- 




Fkj. 411. — .Adult of tlu' Cran- 
berry Spanworm. Original. 
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Olid, another a third of the way toward tlic head end, and another 
two thirds of the way toward the head. Tluw have no fcM't aloiij; 
the middle part of the body, and move with a loopiiif^ gait. The adult 
is a white moth, exjianding about inches. Eggs are laid in July, 



in masses on the twigs, and hatch 
th(‘ following summer. 

On orchard trees th(‘ best meas- 
ure of control is an application of 
arsenate! of lead or Paris green. 

The Lime-tree Winter Moth 

(Em/m/.s tiUarla Harr.) 


Fig. 413. — T.arv.-i of tlio Tanic-troo 
Winter Moth. Original. 


The larva of this species some- 
times strips the foliage of api)le 


trees. It is a spanworm or “ mea.suring worm,” IJ inches long when 
full grown' the body yellowish abovi; with several fine black lines 


down its back, the under 
side lighter. 

The adult moths 
usually emerge in the fall, 
but occasionally not unt il 
spring. The male is 
winged, but tlu! female is 
spiderlike and wingless. 

The caterpillars ari! at 
work in the early weeks 
of the growing season. 

Pupation takes place in 
the ground. 

In its appearance and habits this sp(!ci(‘s resembh's tlu! canker-worms. 
The remedies recommended for the latter will apply to this pest. 



The Chain Spotted Geometer {Cingilia catmaria Dru.) 
Characteristic, slender measuring worms, 1 ] inches long when full 
grown, feed on the foliage of various bush fruit-s. The caterpillar 
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Fk;. 418. — Cocoons of flu; Iniporfc'd 
Currant Worm. Oripiinal. 

the spraying is done early, arsenate 
fruit is coloring, iis(^ 
helleliore. 

The Native Cur- 
rant Worm {Di- 
phadmis aypendka- 
latus Hartig) (causes 
similar defoliation. 

The larva is half an 
inch long, and light 


The pupal stage is passed in 
little cells in the soil. There 
are two generations, one lot of 
worms appearing in early sum- 
mer and the second brood five 
or six weeks later. Hibernation 
lakes place in the pupal stage. 
The adult is a sawfly. 

Until currants are ripe the 
b('st remedy is an application 
of Paris green and lime. If 
of lead may bc^ used. When the 




Fig. 420. — Adult of the Niitive Cur- 
rant Worm. Enlarged and natural 
size. Original. 


Fig. 419. — Adult of the Imported Cur- 
rant Worm. Enlarged and natural 
size. Original. 

green, without black spots. There 
are two generations. The adult 
is a sawfly. The measures of con- 
trol are the same as for the im- 
ported currant worm. Paris green 
may be used safely until the fruit 
is half grown. 
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The Raspberry Sawfly {Monophadnoides ruhi Harr.) 


Greenish, spiny worms eat the foliage of ras])l)erry and blackberry, 
stripping the l)ush(is and leaving only the main leaf veins. The full- 
grown larva is three fourtlis of an inch long and covered with short 



Fig. 421. — Larva of the Raspberry Fic. -122. — 'I'he Raspberry Sawfly, 
Sawfly. Original. Knlarged and natural size. Orig- 

inal. 


spines, which arc dark on its back Imt light on its side's. WIk'Ii ma- 
ture, the worms enter the ground, and n'lnain tlu'ro until the follow- 
ing spring, when the transformation to the adult, sawtiy takes place. 


Paris green or ar- 
senate of lead may be 
used to poison the 
worms until the fruit 
is set. After that use 
hellebore. 

The Grape Sawfly 

{Selandria vitis Say) 

Greenish or yellowish 
slugs, their bodies 
dotted with black, feed 
in groups on the leaves 
of grapes, usually on 



Fio. 423. —The (Rape Sawfly. Enlarged and 
natural size. Original. 


the under side of the leaf. The adult is a sawfly. There are two 


broods annually. 
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An application of arsenate of lead or Paris green is the best control 
measure until th(^ fruit is well colored. 

The Strawberry SsiVf^y {l^hnjyria {Ifarpiphorus) mac ulata Novi.) 

About the time that strawberries begin blooming, the leaves are 
eaten by sluglike worms, half an inch long, yc’llowish in color, with a 
pale stripe down the back. When not fecnling, the slugs often rest on 



Fig. 424. — The Struwljnry Suwlly. Fnlai^f'd and miturid size. Original. 

the under surface of tlu; leaf, coih'd in a sort of spiral. The adults are 
small, four-winged ins(‘cts. Wintc'r is passiMl in the ground. There 
is one brood each yi'ar. 

The best means of control is an (‘arly application of ai seni(*-al poisons. 
If ripe strawberries an^ already on the viiu'S whim injury is noted, 
hellebore may be used. 

The Pear-slug {Cnliroa (Eriocanpoides) ccrasi Linn.) 

Small, dark green, slimy slugs eat the surface of the leaves of pear, 
cherry, and plum, gnawing off the epidermis and leaving th(' veins and 
lower surface. The tissues where they liavc been at work turn brown, 
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Fkj. 125. — Work and larva of the Poar-sluK- Original. 


and if the slua's are numerous, the entire foliage of tlie tree may look 


scorched and drop off. When i 
slimy coatini 5 with the last 
molt, and are then a clear yel- 
low in color. 

There arc two or tliree gen- 
erations in a season. T1 k‘ 
slugs are a])t to be more nu- 
merous in tlie middle or latter 
part of sunmuT. Tlic adult is 
a sawhy. Eggs are laid within 
the tissues of the l(‘af. 

Ordinarily tlu' simplest nu'jins 
of control is to apply Earis gnM 
The slugs are easily killed. 


early full grown, tlu‘ larvfe lose their 



Fiij, 42(1. — Adult of tho Poar-slug. En- 
laiyod and natural size. (Original. 

ui or arsenah' of l(‘ad to the foliage. 


The Peach and Plum Slug {Caliroa aniijgdalina Rohwer) 

The work of this insect is similar to that of the common pear-slug. 
The species is found in the Gulf states. There are half a dozen or more 
generations each season, and injury is most severe toward the end of 
summer. Spraying with an arsenical poison is the readiest remedy, 
u 
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The Gypsy Moth (Porthetria dispar Linn.) 

TWs notorious European post has now become established in the 
New England states, where it is doing immense damage, detoh- 
_ ating forest, shade, and fruit 
trees. Evergreens are freely at- 
tacked after the caterpillars are 
half grown. 

The full-grown gypsy caterpil- 
lar is 2\ inches long, hairy, and 
dark or black in general color. 
Ih'ginning just behind the head 
there is a double row of five dark 
blue spots down the back, fol- 
lowed by a double row of six 
dark red spots, the last pair of 
the latter just above the hind 



Fio. 427. — Larva of the Gypsy 
Moth. Original.' 

end. After they arc three 
fourths grown the caterpillars 
tend to feed only at night, com- 
ing down the trunks of the trees 
and hiding or resting in masses 
during daylight. 

Pupation takes place in a 
flimsy cocoon, on the trunk or 



Fio. 428. — Egg-mass of the Gypsy Moth 
on bark. Original. 
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near by, and the adult moths arc out in July and August. The 
female is light grayish, heavy bodied, and has a wing expanse of two 
inches, but cannot 
fly. The male is 
much smaller, 
brown in general 
color, and flies 
readily. Eggs are 
laid in masses, and 
ar(^ covered with 
yellowish hairs 
from the body of 
the female. Egg 
masses occur on 
the truuks of trees, 
the under side of — Newly hutrhed l.-irv® of the Gypsy Moth 

1 1 on ogg-nuiss ; and cmi)ty pupal shell. Original. 

branches, or on any i .y i ^ 

permanent object near at hand. The egg stage lasts until the follow- 
ing May, when the young caterpillars hatcrh and at once begin feeding. 

Large sums have betni sixuit by h'deral, state, and town author- 
ities to prevent the spread of 
this pest, reduce its ravages, 
and introduce its natural 
enemies. 

The egg masses may be 
painted with creosote at any 
time between September and 
the following April. This will 
penetrate and kill the eggs. 

The larvae may be poisoned 
by spraying with arsenate of 
lead, using 5 to 8 pounds to 50 gallons of water, and applying early 
while the larvai are still small. Tall trees may be banded with 
burlap, so as to provide a place where the caterpillars will hide by 
day and where they may be killed by mechanical means. 



Fig. 430. — The Gypsy Moth. Adult mule. 
Original. 





292 PESTS OF ORCHARD AND SMALL FRUITS 



Fkj. 4 . 31 . — Tlir Gypsy Moth. Adult femulo. Original. 


Evorgrct'iis may 1)0 proiootod Ity 



Fig. 432. — Wint(!r n(«t of tlu; Browii- 
t^l Moth. Original. 


])nndu\\r ih(> iruiiks with tanglefoot 
to pn'vont larva) from crawling 
np into tliom after getting a .start 
on (l('ei(luou.s growth near by. The 
sanu* plan is useftil to itrevent in- 
jury to fruit or shade trees that^ 
hav(' l)e(Mi itropi'i’ly cared for l)ut 
are ihn'ateni'd by larvje coming 
from egg masses in stone walls or 
on negl(‘ct('d growth close at hand. 

In woods of mix('d growth it is 
advisalile to remove all hard wood, 
leaving only a stand of pure evt'r- 
green, since the larva) cannot live 
on evergreens until half grown. 

The Browntail Moth 

( F/uproctis chrywrrhm Linn.) 

Throughout winter tho small, 
compact ne.sts of this insect an' 
conspicuous on the tii)s of twigs 
of many sjx'cies of orchard and 
shade tri'cs and shrubs. A typical 
• nest usually includes two or three 
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leaves woven up tightly in silk, and attached to the twig by a tough 
strand of silk, which often follows the petiole of a leaf. Evergreens 
arc not atta(;ked l)y tins sp(Ma(^s. 

Within the nest, are s(^veral hundred very small cater]hllars. Before 
foliage starts in the spring they come out and wand(‘r over the twigs 



Fio. — Liirvii of the Itrowntjiil Fic. 4:M. -Adult lirowntail Moths. 

Moth. Oritiinal. Male above, female below. Original. 


near the nest. When growth starts, they bt'gin nt once feeding on the 
foliage, oflt'ii eating the leav(‘s as fast as they unfold. 

The inatun^ cat('rpillar is an inch and a (iuart('r long, brownish in 
general color, niarkt'd with a row of obli(iue whit(' dashes (lown each 
side of its back, and with two orang(‘ s|)ots near the hind end, one be- 
hind the other. 

Pupatitni tak('s itlacc among the leave's. The adults eme'rge in 
July. Their wings are pure white, and the body of the female bears a 
tuft of brown hairs at the end of the alxlomen. The moths fly at night 
and often are sei'ii in large numbers around lights. Eggs are' laid on 
the leaves and hatch early in August. The young cate'rpillars skeleton- 
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izc leaves near by, giving the foliage a l)ro\vii appearance. After a 
few weeks they make their winter nest and retire to it, remaining 
therein until the following spring. 

In addition to the damage done by the caterpillars there is an annoy- 
ing and sometimes serious poisoning of human beings by barbed hairs 
borne. by the caterpillars. These hairs often are carried by the wind. 



Fio. 435. — Egg-rnasscs and adult fennilo of tho Urowntail Moth. 

Original. 

The ordinary means of control is the; removal and burning of the 
winter nests. On fruit trees it is a better plan to spray with arsenical 
poisons the first week in August, at the time when the caterpillars are 
just hatching from the egg. They are not resistant to poison when 
small, and a moderate dose will kill them. Spraying in the spring is 
not satisfactory. 
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The Tussock Moths 


Three species of caterpillars of striking Appearance, the larval stages 
of tussock moths, infest th(^ foliage of orchard and forest trees. Of 



, jj , r, 1 * N - • Fig. 437. — Egg-ni!i.s,s of the 

(yimerocampa feMms'tigmab. and A.) IS in w'hite Marked Tussook 

many sections the most common, while Moth on cocoon. Original, 

in others the Rusty Tussock Moth {Uem- 

erocanvpa antiqua Linn.) or the Definite Marked Tussock Moth 
{Hemerocampa (kfinita Pack.) may be the one most in evidence. 



Fia, 438. — The White Markwl Tussock Fig. 430 . — The Rusty Tussock 
Moth. Adult male. Original. Moth. Adult female. Original. 

The caterpillar of the white marked tussock moth is hairy, to 1| 
inches long, yellow, striped with black. Its head is bright red. There 
are four tufts of white hair on its back, a pencil of black hair projecting 
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forward on cither side of its head, and a similar sinf]!:l(‘ pencil projecting 
back from the hind end. The caterpillars of the otlua- two si)('cies are 

somewhat similar 
in appearance, 
though not so 
brightly (colored. 
The ('ggs of the 
first sj)eci('s are 
laid in a nuiss of 
frothy, white siil)- 
stance, on top of 
th(‘ cocoon of the 
h'lnale, on t he bark 
of trunk or limb. 

Fi(}. 440, — Ky^-rnas.s of till' Itusty 'Pu.ssock Moth. ^ OggS of the 

others are not cov- 
ered with froth. Th(‘ adult hanah's are wingless, looking somewhat 



like gray spiders. They emerg(‘ and lay 
their eggs in late siimm(‘r. 

The simph'st iiK'ans of control is to spray 
with arsenical i)oison, eitlu'r Paris gn'cn 
or arsenate of lead, h’gg mass('s may be 
destroyed wlaai foimd by painting tluan 
with creosote. SoiiH'times trees an^ banded 
to prev(!nt the ins('ct from invading them 
from iK'ar-by uncared-for })remises. 

The Fall Web worm ( Ilijpfmnlriacunm Dru.) 

Colonies of hairy caterpillars ha'd in com- 
pany on the foliage* of orchard or forest 
trees, building a web around the terminal 
leaves. As the; gre(‘n leaves within their 
nest are'dcvoured, fresh foliages is drawn in 
and the nest ('filarged, until it becomes 
decidedly conspicuous. Several different 



Fig. 441. — The Fall Wel> 
worm. Original. 
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webs may be made in succession by the same colony. The caterpil- 
lars have a dark body, covered with long, whitish hairs. The work 
is entirely distinct from that of tlu; tent caterpillar, which builds its 
nest in the forks of branches and does not include any foliage in it. 

When full grown, the cater- 
pillars disperse. Inch; away, and 
si)in up cocoons, from which 
the adult moths emerge t he fol- 
lowing summer. In 1 he South 
there are two g(uiorations. 

Trees may be sprayed with 
arsenate of lead or Paris gn'en, 
and the caterpillars thus killed 
when they extend tlu'ir w(‘bs 
over new and poisoned foliage. 

Or the nests nniy be cut. off 
when first ol)serv('d, and de- 
stroyed, along with the cater- 
pillars in thi'in. 

The Leaf Grumpier 

{Mineola indiginclla Zell.) 

In winter dark little twisti'd 
cases of silk mixed with bits 


of leaves may be seen attached to twigs of apple tri'cs. From these, 
brownish red caterj)illars, one fourth of an inch long, come out in 



1*10. 443. — Larva of the Leaf (trum- — ^ 

pier. Knlarged and natural size, Fio. 444. — Larval eases of the Leaf 
Original. Grumpier on twig. Original. 



Fio. 412. — Work of the Leaf Cmmpler. 
Original. 
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early spring and attack the tender foliage, drawing the leaves of a 
cluster more or less together with silk. Before long the dried bunches 
of dead leaves are consi)icuous. 

The adult is a moth, expanding about three fourths of an inch, its 
wings gray, with darker and lighter markings. Eggs are laid in mid- 
summer, and the young 
larvae feed for a time, 
later moving to the 
twigs where they con- 
struct their winter 
shelter. 

Early, prompt spray- 
ing in the spring, with 
arsenate of lead or 
Paris green will kill the 
caterpillars, but the 
treatment must be 
given before the work is well advanced. If orchard trees are regu- 
larly sprayed, they will s(‘ldom suffer damage from this pest, b(v 
cause the poison adhering to the foliages will kill the young larvae when 
they begin work in midsum- 
mer, before they retire to 
th(‘ir winter homes. 

The Bud-moth {Hpiloiiota 
{Tmetocera) ocellana ScliifT.) 

The opening buds of 
apple, pear, and sometimes 
cherry, peach, or plum are 
attacked by small whitish 
caterpillars, one fourth of 
an inch long or less, with 
dark l)rown heads. As the 
young leaves expand, the 
caterpillars bind them to- Fio. 446.— Work of the Bud-moth. Original. 




Fig. 445. — Adult of the Leaf CrunipEr. Enlarged 
and natural siz(^ Original. 
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gethcr with silk, feeding inside, so that small, dead, brown clusters are 
to be seen here and there. When full grown, the larvs are brownish, 
and tliree quarters of an inch long. 

The caterpillars change to piipsc 
within the webbed leaves, and later 
the small gray and brown moths 
appear and lay eggs on the under- 
side of leaves. The tiny worms 
which hatch from these fecnl for a 
few weeks and then migrate; to 
twigs and make silk cases in which Fuj. 447.-— L:irva of the Bud-moth, 
they pass the winter. EiiIarK<‘d and natural .size. OriKinal. 

Spraying with arseuiicals is elY(‘ctive if done very early when the 

l)uds an* just expanding, 
anti repeated as soon as 
the leaves are fairly out* 
Ih'gular seasonal spray- 
ings will control this species 
through poisoning the 
larvae when they first hatch 
from the eggs in midsum- 
mer. For this reason they 
are not apt to be seen in 
well-cared-for orchards. 

The Blackhead Cranberry Worm {[{hopobota {Eudeniis) vacciniana 
Pack.) 

Small, velvety green caterpillars, with shining black heads, draw to- 
gether the tip leaves on uprights and feed within. The pest is com- 
monly known as the *'tire worm ” because of tin; scorched appearance 
of a badly infested bog. There are two broods annually. The species 
overwinters as an egg attached to the under side of the leaf. 

Where sufficient water is available, it is an effective plan to reflow 
for two or three days when the worms are coming down out of the 
uprights and pupating. If this is not feasible, the only satisfactory 
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remedy is to api)ly arsenieals early to poison tlu' worms. Tlic second 
brood, if s('rious, can be controlled only by applying arsenical i)oisons. 



Fio. 449. — Tl»(‘ Hlackh(‘!i(l Oau- 1-V^ 45(1. - Aclult ()f tlu- lMa('klu>a(i ( ’rati- 
bcrry Worm. Enlart^ed and natural Im'It.v Worm. Enlarged and natural 
size. Original. siz('. Original. 


The Yellowhead Cranberry Worm {Pcronca {Aclcris) viinuta Rob.) 

The larva of this species is (piite similar in appearance to the ])re- 
ceding, but lias a yellow head. Tt works in Iluj same manner, webbing 
up the tips and destroying or killing th(‘ foliage within. 

The winter is passed as an adult moth. Thi' most i)ra(!tical means of 
control is to hold the water in the sjn'ing so as to force these adults to 



Fig. 451. - - Adult of the Yellowhead ('ranherry Worm. 
Enlargrnl and natural size. Original. 


lay their eggs elsewhere. On infestial liogs reflowing for 48 hours will 
kill the worms. There arc thna; broods annually. Spraying or dust- 
ing with arsenical poisons is effective, if done early. 
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The Grape Plume Moth (Oxyptilus perimUdadylm Fitch) 

Small, green or yc^llow larvae, half an inch long when mature, web 
together the younger haives of grai)e.s and fecal on the foliage within. 



Fkj. 452. — Work and empty pu|)al skin of the Grape 
Plume Moth. Orijfinal. 


They are seldom iiunierotis ('iiough to he ji pest . The adult is a delicate, 
buff-colored moth, with narrow, feathery wings. The usual and 



Fig. 453. — Larva of the Grape 
Plume Moth, Slightly enlarged. 
Original. 



Fio. 454. — The Grape Plume 
Moth. Enlargc'd to twice nat- 
ural size. Original. 


easiest means of control is to pick olT tind dt'stroy the webbed-up 
clusters of leaves. 
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* The Oblique Banded Leaf-roller {ArcMps rosaceana Harr.) 


Active, light green or rosy caterpillars, three quarters of an inch 
long, with a darker stripe down the back, roll up the leaves, fasten 
them with silk, and feed within. They infest apple and other fruit 



Fig. 455. — Work of the Fruit- 
tree Leaf-roller. Original. 


tre(‘S, rasi)berries, roses, and straw- 
berries, and often arc destructive to 
flowering plants in greenhouses. Pu- 
pation takes place within the folded 
leaves. The adult is a smooth, 
brownish moth. See page 188. 

Clontrol is often difficult, but a 
prompt, thorough us(5 of Paris gre('n 
or arsenate of lead will check the pest. 
Hand picking is sometimes feasil)le. 

The Fruit-tree Leaf-roller 

{Archips (Caewda) argyrospila Walk.) 

The young leaves and fruit of or- 
chard trees and bush fruits are atr 


tacked by yellowish larva), which spin 


threads wherever th(\y go, drawing leaves somewhat together. The 


full-grown worm is about an inch long, has 
a black head, and has a few short hairs 
scattered over its body. It is active when 
disturbed. 

The pest appears very early in spring, 
when the buds are first unfolding. It hatches 
from eggs laid in flat masses on the bark. 

There is one generation annually. 

Early spraying with arsenate of lead or 
Paris green at the time that the buds are 
opening, and again when the blossoms have pruit-tree Leaf-roller, 
fallen, is the means of control. Original. 
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The Grape Leaf-folder Hhii.) 


Leaves of grape arc folded with their upper surfaces together by a 
small, active, greenish worm, which feeds inside. The worm is an 
inch long when full grown, 
has a brown J^ead, and a 
brown spot on each side of 
the first two segments. 

Transformation takes place 
within the folded leaf. 

The adult is a small moth 
with black wings spotted 
with white. There are two 
broods in the North, three 
in the South. Winter is 
passed as a pupa in the 
folded l(^af on the ground. 

To control, destroy or 
plow under the fallen leaves. 

Or spray very early in sum- 
mer with Paris greiai or arsenate of lead so as to poison the first lot of 

caterpillars when tliey have just 
hatched and before they fold the 
leaves. 

The Strawberry Leaf-roller 

{An.cijlis comptana Frohl.) 

A tiny worm, one third of an 
inch long, brown or often green in 
color, folds the leav’cs of straw- 
berry, or sometimes blackberry or 



folder. Original. 



Fio. 457. — Work and pupa of the Grap(^ Lcaf- 
foldiT. Sliglaly enlarged. Original. 


raspberry, and feeds within. As the larva eats off the inclosed leaf 
surface the leaf turns brown, and when the pests are numerous, whole 
beds of plants will look as if scorched. 

Two broods occur in the North and three in the South. The later 
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by the plant. In the South it ha.s l)e('n found feasil)le to cut over 
strawberry beds in niidsuininer and burn them. It is said that the 
plants are not pcTinaiuaitly injured l)y tliis treatment. 


The Apple Leaf-sewer {Anvjjlis nubccidnna Clem.) 
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called for in regular orchard spraying, will poison the larvae before 
they fold the leaf. 


The Lesser Apple Leaf-folder (Peronea minuta Rob.) 

A greenish yellow, naked worm, a half inch long, with a yellow head, 
folds together the tender terminal leaves on apple trees, especially in 

nurseries. When attacking l^ger 

leaves, it often bends over and 
fastens only a small part of the leaf 
near the margin. There arc three 
broods annually, the larvae being 
at work first soon after the leaves 
are well out, again in June, and 
again in August, See page 300. 

To control, api)ly arsenate of lead 
in the spring as soon as the leaves 
are expanded, and repeat for the 
later broods. 

The Cigar Case-bearer 

(Coleophora jietcherella Fern.) 



Fio. 465.— Adult of tho('iKurCuae- Areas ill the leaves of apple, 
bearer. EnlarKed and natural size. pear, or quiiicc are mined and 

Original. turned down by a very small cater- 
pillar that carries with him a little -..s. 

cylindrical cas(5 made of a tiny sec- N. 

tion of a leaf, the hind part of his / 
body protected by this case. The / \ 

caterpillar completes its growth in | 

June, migrates to a branch, to which 

it attaches its case, and transforms. \ j 

The adult moths fly in July and / 

lay eggs on the leaves. The young 

cater|)illar first mines in the leaf tis- j-io. 466. .^Larval fiasea of tlic 
sue, and later constructs a very small, Cigar Case-bearer. Original. 
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short case, which it carries to a twig and in which it spends the 
winter. 

The remedy is an application of arsenate of*l(‘ad or Paris green as 
soon as the caterpillars are seen feeding. 


Fig. 4G7. — Larval ciisc.s of the Pistol Casc-Ixairor. Knlargcd. Original. 



The Pistol Case-bearer {Coleophom malivorclla Riley) has a similar 
life history and does about the same injury. It is distinguished from 
the above by the shape of the larval case, which in this Species is 
slender, somewhat tapering, and distinctly 
curved. 

The Bag-worm 

(Thyridopteryx ephememformis Steph.) 

This curious larva maki^s a bag out of 
silk and pieces of leaves as a protection 
to its body. The female is wingless and 
never leaves 
the bag. The 
male is a small, 
clear-winged 
moth. Eggs 
arc deposited 
by the female 

^ within the bag, and remain there until the 

Fig. 469. — Adult male of . . 

the Bag-worm. Slightly following spring. 

enlarged, Original, Removal of the bags in winter will put a 




Fig. 468. — Larval ease of the 
Bag-worm. Original. 
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stop to the insoct. Or tlio foliaj^o may he sprayc'd with ar.s('nat(' of 
lead as soon as tlie halves are out. 

The Pear-leaf Blister-mite (EriophycK pijri I^gst.) 

Th(' leaves of api)h‘ and ])ear oflcai an' infc'sti'd wiili a S])eeies of mite 
that burrows into the tissm's of the leaf, eausinf^ a charaeteristic dis- 
coloration and swelling;. Sjuits sliow in tlu* upper leaf surface, at 



Fi<i. 470. “ Work of tho Poar-h'uf Blistcr-inito. Orif'inal. 


first reddish, but lati'r turninii; lirowu. At each spot tlu; leaf is some- 
what thickened iind its surfaia^ is slij»;litly raised. Sometimes the fruit 
also is attacked and distorted. 

The mit('s themselvi's are very small. Th('y hibernate under bud 
scales, miRratiu}'; to the leaves as soon as the latter unfold, entering 
the tissue from the uinh'r sid(‘ and feeding within. From time to tinu' 
individuals come out and movi; to new ])lace.s, starting additional 
colonies and causing a continual increase in the number of spots. In 
late summer tluy move back again to the twigs, hiding away for 
winter. 
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Fi«. 471. AppU's (icfi)rm('d by th(' IVur-loaf illislcr-initi'. Orif^inal. 

Troiilnu'iit consists in spraying; in winh'r with liinc-sulphur solution, 
SO as to kill the hil)crnatin^j: mites. In summer they cannot b(' reached 
by any spray material b(‘caus(‘ of th(‘ir feedini^ habits. 


The Apple Leaf Trumpet Miner 

{Tischeria malifoliella Chan.) 

Characteristic, t rumpet-slia])ed 
mines in tlu; uppta’ surface of 
apple leaves indicate th(' pr('S(‘nc(‘ 
of this insect. Usually th(' mines 
are not more than a half inch 
long, beginning with a (piite nar- 
row brown or dead area and en- 
larging rapidly to their maximum 
width. 

There are from two to four 
generations annually. The winter 
is passed by the full-grown larva 
in its mine in fallen leaves. The 
tiny adult moths 
foliage. 



Fui. 172. — Work of the Apple Leaf 
Trumpet Alitier. Original. 


emerge in the spring with the expanding of apple 
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Lat(; fall or early spring plowing to bury fallen leaves is the sinYplcst 
means of control. 



Fio. 473. — Larva of the Apple Loaf Fir,. 474. —Adult of the Apple Leaf 
Trumpet Miner. EnlarKod and nat- Trumpet Miner. Enlarged and 
ural size. Original. natural .size. Original. 

The Blackberry Leaf-miner (Mdallus ruhi Forbes) 

The leaves of blackberry .sometimes show numerous blotch mines, 
cau-sed by a small larva working within the leaf tissue. Occasionally 
the foliage is seventy injured. There are two to four broods in a 
summer, the later ones doing the mo.st damage. The adult is a small 
sawfly. ' 

No direct means of control are known except to remove infested 
leaves early in the .season. 


The Resplendent Shield-bearer (Coptodisca fiplendoriferella Clem.) 



Fio. 47.5. — Cocoons of the Riisplen- Fig. 476. — The Resplendent Shield- 

dent Shield-bearer on a piece of bearer. Apple leaf showing mines 
bark. Original. and sections removed. 

Occasionally apple, plum, or quince show the characteristic work 
of this insect. Hound, transparent mines are made iiv the leaves, and 
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after^ft time the larva feeding within cuts out the tnfested area bodily 
and carries it to a twig or branch, where it uses it as a shelter until the 
following spring. There is one brood annually. 

, A winter spraying with lime-sulphur solution or other strong con- 
tact insecticide will kill the overwintering form. 


The Four-lined Leaf-bug {Pmdlocapma lineatus Fab.) 


A sucking bug, about half an inch long, with four short black jitripes 
on its back, sometimes injures the leaves of currants, gooseberries, or 
other plants by its fe(^ding pimc- 
' tures. Spots where the l)ug has 
been feeding turn brown, and 
sink a little below the level of 
the leaf. In time the entire 
foliage, or that toward the tips 
of the twigs, may be killed. 

In early spring, when first 
hatched, the bugs are very 
small, bright red, and have no 
wings. They feed on ordy the 
tenderest terminal foliage. They become full grown in June, and 
the female lays eggs in slits cirt. in the stems of the food plants. In 
the North there is one generation, hibernation taking places in the 



Fuj. 477. — The Four-lintx! « Leaf-bug. 
Enlarged and natural size. Original. 


egg stage; in the Southern states there may be a s(H‘ond brood. 

The young nymphs may be killed with a contact insecticide, such 
as 10 per cent kerosene emulsion. The adults are best destroyed by 
brushing them from the plants into pans containing a film of kerosene. 
It is difficult or impossible to control the adults by spraying. 


The Grape Leaf-hopper ( Typhlocyba comes Say) ^ 

Tiny, active insects suck the juices from grape leaves, making 
numerous very small white spots. If attack is severe, the leaves 
shrivel, turn brown, and die. 

The adult insect is one tenth of an inch long, light yellowish in 
color, with green markings on its wings. It has strong legs, jumps 
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quickly, and flics readily. Attack l)y it is most noticeable in Sc]> 
temIxT. The iiyniplis look like tlie adults, except that they arc smaller 



Fid. 47s. — Work of the (Irupo L(‘:if-liopi)(>r. Original. 


and have no wings. Botli adults and nymphs fiK'd on the under sur- 
face of tfic leaves. 

The adults leave tli(‘ grape in Octolier and migrate to neighboring 
vegetation. They ovi'rwinter in di'ad, hdlen leaves, clunqis of grass, or 
any similar [irotection. In spring tliey feed first on weeds, then 



migrate back to tlx^ grapes 
and fe(‘d on the young shoots 
and h'aves. l^lggs are laid in 
th(* tissue of the grape leaves 
in Juno and July. Nymphs 
(‘merge shortly, and arc numer- 
ous in July and August. The 
nymphs do not hop or fly, 
menJy running around over 
th(^ leaves. There is one gen- 
eration each year. 


Cleaning up rubbish in the vinc^yard is only of nominal value, since 


the adults migrate in October to lu'igliboring hiding places. The best 
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means of control consists in sprayinj^ thorouf^lily vvitli tobacco extract 
as soon as nympl^ appc'ar. The spray must b(‘ (liirctod to the under 
side of the leaves and must 1)(^ ap])li(‘d before ( he insect has reached the 
winged stage, in order to be 
effective. 

The Apple Leaf-hopper 

{Empoasca mail Le B.) 

A very small whitish iMS(‘ct, 
winged and activ(' in its ma- 
ture stage, swarms on th(‘ 
leaves of apple trees and som(‘- 
times on other foliage', suck- 
ing the juice of the' leaf, 'riu^ 
feeding punctures (‘ause tiny Lm. 4si). — Work of tin* Ai)i)lo Leaf- 
white spots, whieh ill time hi'- 

come numerous enough to give th(' foliage a distinctly bh'aehed aiv 
pearance. On young tn'cs, and esjH'cially on nursi'jy stock, the at- 
tack usually n'sults in a curling of the 
ternh'r l('a,vcs, sonu'what resembling 
the work of plant lic('. The insect 
winters partly as adults in rubbish, 
partly as eggs in the bark of the 
tr('('s. ddic're are se'veraJ generations 
in the course of the summer. 

In orchard trees spraying with a 
contact insecticide', .such as tobacco 
('xtract, will kill many of the leaf- 
hoppiTS if the material is applied 
early in the season, Ix'fore the winged stage appt'ars. On nunsery 
stock a desirable preventive measure is dip{>ing in .soap solution. 

The Pear Psylla Foenst.) 

The pear psylla is a minute, sucking iitsect, wingh'ss in its immature 
stages, but active and winged as an adult. It sucks the juices of the 



1 10. 481 . — Tho Ai)j)lo LcMf-lioppor. 
Enlarged and natural size. Orig- 
inal. 
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buds and newly forming leaves. When the pc'sts arc numerous, the 
leaves are killed, and ofli'ii an‘ blaekened t hrou^:li the {growth of a fungus 
on the sticky hoiuwdew secreted by tlu' insect. 



Fi«. 482. — Work of the Pe:ir P.syllu. Original. 


The adult is very small, dark in color, its body showing characteristic 
markings. It has four metjiltranous wings. Seen through a hand h'lis 

it looks like a tiny cicada, or “ lo- 
cust.” 

The adults hide away for the 
winter in crevices of the bark, and 
(unerge and lay eggs at the time 
that the buds are swelling. The 
young are numerous when tlu^ 
blossoms arc falling. There arc 

Fm. 483. - A<lult IVar P„ylla. En- 

largod and natural size. Original. The peyt Iiuiy be controlled by 
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spraying with a contact insecticide, such as tobacco extract, to kill 
the hibernating adults. To do this the bark should be scraped, and 
the spray api)lied very early in the spring. A sc'Cond method consists 
in spraying with winter-strength lime sulj)hur to kill the eggs, ap- 
plying the material when tlu' buds are swelling. Finally, a contact 
insecticide may be used to kill the nym|)hs, ap|)kying the spray when 
, the blossoms an; falling. Any one of these treatments, thoroughly 
applied, is effective. 

Plant Lice on Apple Foliage 

Tlu’ee species of small, soft-bodied, sucking li(;e are commonly found 
infesting the foliage of aj)ples : theAp])le Ajdiis {Aphis pomi Dc^); 
the Rosy A])pl(; Aplus 
{Aplm mrhi Kahl.) ; and 
the European Grain Aphis 
{Siphocoryne avence Fab.). 

In addition to these the 
C lover Ap 1 lis ( A ph is 
hakeri Cowen) is some- 
times found on apple late 
in the fall and in the early 
spring. 

Inh'station may first be 
observed on the young 
shoots which are found 
completely covered with 
very small, green or pink- 
ish lice. About this time, 
also, it may be noticed 
that many of the lice arc 
clustering on tlic under 
sides of leaves near the 
ends of shoots, causing 
them to curl. 

Again the first evidence 



Fig. 484. — Work of tho Apj^le Aphis on ter- 
miiiul shoot. Origiiuil. 
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of injury may bo obsorvod on tlio expanding? buds, on wliicli clustc'r^ 
of tho lice arc found, tlioir work rosultinj!: in deforming <Jie young 



leaves or the l)los- 
soms, or in consid- 
erable injury to tho 
young fruit. 

The life histories 
of these various 
si)('eies are not tlu^ 
sanu', in si)ite of 
the similarity in 
th(‘ir superficial aj)- 
p('aran(*(‘ and their 
initial work. 


Fio. 48o. — Adults of (he Apph; Aphis on twi^. Kti- 
lar^ed niid natural size. Origitial. 


The Ajtple Apliis 
( A p h i s p 0 m i ) 


passes th(‘ (uitin' season on th(‘ ap|)le. lii th(‘ winter it. is in the t'gg 


stage, large numl)ers of the small, black shining t'ggs often being 


found on terminal 
twigs. The first 
generations in 
summer an‘ wing- 
h'ss, but in latt'r 
g e n e r a t i o n s 
winged individuals 
develop. This 
species is cliarat*- 
teristically Iwight 
green in color, 
with jjlack, rathcT 
slender honey 
tubes. It is one 
twelfth of an inch 



Fio. 486. — Kiujks of the Apple Aphis on twig. Enlarged 
and natural size. Original. 


long. Usually the lice obscTved on tender shoots and beneath curled 
terminal leaves belong to this species or to the following. 
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The Rosy Apple Aphis {Aphk sorhi) hatches from eggs that have 
remained on the apple throughout \vint(‘r, hut witli t h(‘ third g(‘neration 
migrates to other food 
plants. This is a slightly 
larger species. The wing- 
less female is one tenth of 
an inch long, bluish in 
coloi’, and has yellow hoiu^y 
tubes tipj)ed with blac^k. 

The winged femah^ has a 
black thorax and a red ab- 
domen. 

The European Grain 
Aphis {Siphoconjne avenw) 
is found in summer on 
small grains, Imt for the 
most part migrates in the 
fall to apple, pear, or re- 
lated trees, where its win- 
ter eggs are laid. It develops in the spriiig like the ])receding 

sp<'ci(\s, leaving the fruit 
trei's with the coming of the 
third generation. On a])ple 
trees it is commonly first 
observed clustered on the ex- 
|)anding buds. 

The Clover Aphis {Aphifi 
hakcri) n'ars its summer gen- 
erations on clover or alfalfa. 
These lic(‘ are light yellow or 
pink. Usually they leave 
the clover in tlie fall, passing 
til rough a winter egg stage 
on apple or pear. The first 
generation from these eggs 



Flo. 488. — Work of Aphis oil young fruit. 
Original. 
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in the spring are dark green or red, and have honey tubes yellow 
throughout. 

Ants ar(‘ aj)t to Ix' found in attendanee on any of t hese aphids. Tlu v 
come to secure the sul)stance that the lic(‘ exer(‘l(', oomnionly called 
“ honeyd('w." 

Control of thes(‘ insc'cts is best aehi(‘V'ed by prorn])t a/)plicalioii 
of a contact ins(‘c(icid(* as soon as the Iic(* are first scaai. TJiey are 


readily killed by spraying witli tobacco d(Toction, or 7 jxt cent kf'ro- 
sene eniulsioii, taking pains to do a thorough job. The tobacco 



Fio. 489, — Th(! Cherry Aphi.s, OriKinal. 


extract will spri'ad 
mor(‘ ix'adily if soap 
is dissolved in it. 

The Cherry Aphis 

{Myzm cerasi Fab.) 

Injury by this pliint 
louse is usually no- 
ti(!('d soon after the 
leavt's have unfolded 
in the sju’ing. It will 
be found clusten'd 
thickly on tcanler 
shoots or leaves. Il 
is a shining bla(‘k 
aphid, and if exam- 
ined under a lens will 
be found to hav(' 
long, slender honey 
tubes. The sumnK'r 
generations are wing- 
less, but in the fall 


winged individuals are prodiuaxl. 8o far as known, this species is 


never found on any other host than cherry. It passes the winter in 


the egg stage. 
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To control, spray with tobacco extract or with kerosene emulsion 
as soon as the lice are first seen. 

The Currant Aphis {Myzm rihi<i Linn.) 

Like most other [)lant lic(‘ f his species causes a (airling up of the ^^liagc 
infested. Both currants and goos(‘l)(‘rries ar(‘ subject to attack. The 
leaves curl tightly, and their upp(‘r 
surfaces show distinct raised areas or 
blisters, bc'tween th(i veins. 

The lice are one twdftli of an inch 
long, motth'd green, and have red 
eyes. The p(‘st i)asses the winter as 
shining eggs, attached to the woody 
parts of tlie i)lants. 

Contact sprays, such as tol_)acco (‘x- 
tract or keroseme emulsion, will kill 

them, but should Ix' applied before tn;- 400. -Work of the Currant 
, , Aplik OriKinal. 

the leaves are l)adly curk'd. 



The Grapevine Aphis {]fncroslp}n(ni viticola Thos.) 

Dusky, soft-bodied plantiicc' willigreenisli k'gs cluster on the tender 
leaves and young shoots of grapevines. They appc'ar in the (xirly part 
of the season, and usually are not noti(*ed aftco* growl li is wdl ('stablished 



tiu. 491. — Work of the Grapevine Fig. 402. — The Grapevine Aphis. 


Aphis. Original. Greatly enlarged. Original. 
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ill suiiiiiu’r. Sprayinf" with tolmcco (‘xtract or korosoni' ('inuLsion will 
kill thorn. 


Plant Lice on Peach Foliage 

Two sjH'oif's of plant lico aro coinnion on jx'aoh foliage. Tiny 
are eapocially likely to do notable injury in tlu' spring, elusli'rinp; 
on tlu' t('nd('r shoots, curling th(‘ l(‘a\'es, and sonu'tiiiH's dwarfing and 
distorting tin' forming fruit. 

The (iiHH'u Peach Aphis /a-rs/Vu’ Sulz.) hatclu's in early spring 

from ('ggs laid in cn'vici's of llu' bark, 'riie first licc' an* jiink, but the 
iK'xt geiu'ration an* light grc^im, often with darker gn'(m strijx's across 
the abdomen. TIk'sc in turn giv(“ birth to a third brood, many of 
which, unlik('th(' jiri'ceding, have wings. 
The latli'f tly to new food jilants, and 
for tlu' next two or three months bribed 
on various ganhm crops, such as to- 
matoes, spimudi, cabbage, piml many 
others. In the fall anotln'r wingvtl gi'ii- 
cration returns to the pc'aeh or otlnn iv- 
lated trees, and the win! (W (‘ggs are laid. 

Idle HK'asun's of control are sjiraying 
with 7 per cent keros(‘n(‘ emulsion or 
with tobacco extract wdien the lice arc 
first observ(‘d. 

Th(' Pla(d< P('ach Aphis {Aplm pemra - 
nifjrr lar. Sm.) liv(‘s tlu^ y(‘ar round on 
pc'acli. It differs from the ]5n'C(‘diug in 
th(^ fact that (ailonii's an' maintaiiu'd on 
the roots both summer and winter, as 
Fi(] 49:1. — The Hhick Pc'aeh w(‘ll as the colonies on the leaves and 
Aplns. .Aerial forii). Onu- twigs in sumuH'r. The full-grown aphid 
is shining black. (Vmtrol of this spc'cicr. 
must be directed toward tlu’ root-inhabiting forms as well as thos( 
above ground. In fact the fornu'r an^ ofti'ii much the more abun- 
dant, while few or none may be secai on the foliage. See page 229. 
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The remedy for those below ground is to draw away the earth from 
around the base of the tree, in a circle 4 or 5 feet in diameter, and 
apply 2 to 4 pounds of tobacco dust. The lic.e on the foliage are best 
treated with a spray of tobacco extract, or 7 per c(;nt kerosene emulsion. 

Plant Lice^on Plum Foliage 

Three species of plant lice are more dr less common on the leaves and 
tender shoots of plums, especially in tlu; spring. They tend to collect 
in clusters, the leaves, an^ more or less distorted and curled by their 
attack, and the flowers and fruit may be badly injured. After two or 
three g('nerations they leave the plum and fly to other hosts. 

The Brown Plum Aphis {Aphis setorur Thos.) spends the summer 
on various grasses. It is dark in color and has white-marked legs and 
anteniue. 

The Mealy Plum Aphis {Ilyalopkras nr undin is t'al).) is covered 
with a bluish while powd(‘r. Th(' l)ack of the body bears three darker 
obscure strii)es, and the shape of the bo<ly is rather elongated. The 
hoiK'v tubes are short and rather thic^k. In summer the lice are found 
on grasses. 

The Hop Aphis {Phorodon humuli Schr.) flies to hop- vines in 
early summer, and is a pest rather on th(‘ hitter than on the plum. 

The treatment is a thorough spraying with tobacco extract or 7 per 
cent kerosi'iie emulsion just as soon as tlu' lice are first observed. It 
is important to ai>j)ly the spray promptly, liefore thii h'aves are badly 
curled. 


The Clover Mite {Hrijohia prat-ensis Gann.) 

This tiny, 8-leggi'd mite swarms over tlu; foliagi' of clover, in some 
seasons. In the West it fi'eds also on the leaves of various fruit 
trees, sucking their juices. The leaves attacked lose their green color 
and grow yi'l^pw and sickly. The mites survive the winter for the 
most part in the egg stage on the bark of fruit trees. S(‘e page 208. 

In summer trees should be sprayed with sulphur, 10 jmunds to 50 
gallons of water, adding soap so that the sul])hur will not float on top 
of the water, and keeping the mixture well stirred. Spraying with 

Y 
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lime-sulphur solution in early spring, just as the buds are starting is 
also an effectual treatment, resulting in killing the eggs. Us(‘ the mate- 
rial at the same strength as for San Jos^ scale. 

Red Spider on Fruit Tree Foliage {Telramjchus bimimilatm Harv'ey) 

Another mite attacking th(‘ foliage of fruit tree.s, and sucking Iho 
juices, is the common red s{)ider so often troublesonu' in greenhouses. 
It hibernates in the soil mair the tn'cs. When feeding on fruit tre(! 
foliage, this mite usually is gnam in color. It has two dark spots on 
the abdomen. It spins a \aTy thin web on the under leaf surface, 
and feeds beneath. This habit will naidily distinguish it from the 
clover mite just described. See page 207. 

Spraying with sulphur, 10 pounds to hO gallons of water, is an 
effective treatment. Add soap to mak(‘ the sulphur mix with the 
water, and keep the mixture well stirred. Screen the sulphur to 
remove lumps before adding to the water. 

The Rose-chafer {Macrodndi/lus suhspinosus Fab.) 

Hordes of long-legged, sprawling beetles attack the blossoms of 
grapes, ripening fruit, such as cherries, and the blossoms of flowers. 



Fig. 494. — The Rose-chafer. Adults and work on cherries. Original. 

The body of the beetle is a little over one third of an inch long, rather 
slender aod cylindrical, and dull greenish or golden yellowish in color. 
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Bcfcausc of its long legs the insect looks larger than it is. In habits 
it is sluggish. Holes are eaten in fruit, and the si(l(\s of unopened 
grape blossoms are eaten out so as 
to get at the stamens and pollen 
within. In flowers the beetles at- 
tack especially the central parts. 

The insect breeds in sandy ground. 

The larva is a small, whitish grub, 
and feeds on grass roots. In the 
fall it goes down below frost line, 

returning in spring and transform- Hose-rhafer. En- 

. rni 1 4 • T largod and natural size. Original, 

mg. The adults come out m June. 

Eggs arc laid in the ground, ] to 4 inches below the surface. Egg- 
laying continues over a considerable period. There is one generation 
each year. 

.Direct control is possil)le by spraying thoroughly with arsenate 
of lead, 5 pounds to 50 gallons of water, 
to t\hich should be added 1 gallon 
of molasses. Without the molasses 
the spray is not so effective, as the 
l)eetles will avoid the parts of the plant 
that are coated with poison and seek 
out places where none of the spray has 
lodged. Sjiray first when the beetles 
are due, and again in one week. 

Hand picking is feasil)le in flower 

Fio, 496 - Larva of ttu- Ro«- jf possible, break up the ad- 

chafer. Original. ^ 

jacent breeding grounds, especially 

sandy fields in sod or weeds. The insect does not breed in ground 

kept in clean cultivation. 

The Indian Euphoria {Euphoria indn Linn.) 

Ripening peaches and pears sometimes are eaten into by brownish, 
heavy-bodied beetles, about half an inch long, their wing covers marked 
with irregular darker patterns. They are slow moving and not easily 





Fu;. 497. — Tho Indian Fuphoria. 
Adults at work on peach. Orig- 
inal. 

tractcd to a heap of decaying 
fruit. 

The Green June Beetle 

{Allorhina nitida Linn.) 
The feeding habits of this 
beetle are similar to those of 



the Indian Euphoria. Ripe Fio. 40H. — The Indian Euphoria. Adult 

fruits, especially peaches, enlarKod. Original. 

pears plums, or occasionally small fruits, are attatLed and th('ii’ 



Fio. 499, — The Green June Beetle. 
Slightly enlarged. Original. 


substance eaten out. The beeth; 
is a handsome fellow, its upper sur- 
face a velvety green, bordered with 
brown. The larva looks much like 
a common white grub, and feeds on 
decaying vegetable matter. 

The mt^ans of control of the 
adults is the same as that recom- 
mended for the Indian Euphoria. 
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The Green Fruit Worm {Xylinu antenmita Walk.) 


Occasionally tlie young fruits of apple, pear, or strawberry are eaten 
into by light-colored naked caterpillars, faintly strii)ed with yellow. 



Fig. 500. — Apple's injured by (Ircon Fruit 
Worms. Original. 


Fig. 501. — A Green Fruit 
Worm. Original. 


They are siddoin found in orchards that are sprayi'd early in the sea- 
son, especially if arsenical sprays are applied to the l)uds liefore blooming 
time. When injuring fruit, 
the worms may b(‘ jarred 
from the trees and killed. It 
is difficult to poison them at 
this time, because they are 
nearly full grown and are 
resistant to arsenicals ; there- 
fore spraying the fruit with 

poisons is not likely to be J^ia. 502 . — Adult o£ a Green Fruit Worm, 
satisfactory. Xylimi latidnerca. Original. 
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Xylina laticinerea Grt. is another common species of identical 
habits. 

The Cranberry Fruit-worm (Mineola vaccinii Riley) 

The growing berries are eaten into and the contents devoured by a 
small, greenish caterpillar, half an iiicli long when full grown. The work 
l)egins when the berries are small, and (;on- 
tinues until they are coloring up, the cat^ 
erpillar enterifig one berry after another 
by a small hole, usually thus destruyiiig 
three or four by the time it is full grown. 


Fig. 501. — Ljirvaof th(' Cninl)orry Fniit-worm. 
Knlargod and natural size. Original. 

Infested berries ripen prematurely. Wiii- 
t(‘r is pa.s.sed by the cater])illar in a silk 
Fig. 503.— Work of the Cran- cocoon in the sand. 
b^Tiy I riiit worm. Orig- Where water is abundant, reflow at once 
after picking, drawing off the water again 
after ten days. Paris green or arsenate of huid may bo used when 
the worms first appear, liut must be applied thoroughly and re- 
peated. 

The Gooseberry Fruit-worm (Zophodia gromilarim Pack.) 
Active, pale green, shining caterpillars, three fourths of an inch long 
when mature, eat into the fruit of gooseberries and often web a number 
of berries together. When disturbed, they promptly let themselves 
down by a silk thread. There is one generation annually. Hiber- 
nation takes place on the ground in the pupal stage. 
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Fig. 505. — Work of the Goo-scbcrry Fruit-worm. Slightly enlarged. Original. 


Hand picking is oftcui the siinplosi means of control. If necessary, 
Paris green or arsenate of lead may be applied in order to stop a bad 
outbreak, but if the fruit is of 
good size, it will not be safe to 
use it. Plowing or cleaning up 
rubbish in the fall will help to re- 
duce injury the following season. 

The Raspberry Span-worm 

(Synchlora (erata Fid).) 

The fruit of raspberries some- 
times is eaten by grayish or 
yellowish span-worms, three fourths of an inch long when mature. 



Fra. .506. — Adult of tho Gooseberry 
Fruit-worm. Slightly enlarged. Orig- 
inal. 



They are peculiar in their habit 
of decorating themselves with 
bits of flowers or leaves stuck 




Fig. 507. — Adult of the Raspberry Span- Fig. 508.— The Raspberry Span- 


worm. Slightly enlarged. Original. worm. Original. 
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on the short spines on the sides of their bodies. The adult is a delicate 
pale-green moth. 

Hellebore is the only poison that is safe to use on fruit of this kind. 



Fio. 509. — Work of Climbing C-utworms. At left, larva of Pcridroina margari- 
tosa. Original. 


Climbing Cutworms (Nocluidoi) 

The expanding buds of fruit trees, especially in the case of newly 
set stock, sometimes are eaten out and destroyed, no worms being in 

evidence when the 
trees are looked 
over, although the 
trouble continues. 
This is the charac- 
teristic work of cer- 
tain cutworms, 
which, in the lack 
of other food to 

Fio. 510. — Adult of Cutworm, Perirfromo maryari^oiftt. climb 

Original. the trees and dc- 
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vour the tender unfolding tissues, working at night and hiding by 
day. 

The remedy is a prompt application of Paris green or arsenate of lead 
to the trees, so as to coat the buds. Instead of this, or in addition to 
it, a little poison bran mash may be placed at the base of each tree. 

Occasionally the buds of greenhouse; i)lants arc attacked in similar 
manner. A liberal dose of poison bran mash is then indicated, 
scattered on the the ground throughout the attack. 

The Imbricated Snout Beetle {Epiaeriis mhncatiis 

Occasionally a rather large snout-beetle, its wings banded in zigzag 
pattern with brown and gray, its snout short and ])road, feeds on the 
buds or young foliage; e)f tree or l)ush fruits. See page 167. The 
beetle cannot fly. The larva lives in the ground. 

Paris green or arsenate of Icael applied early as a spray will check 
the insect’s work. 

The New York Weevil (Ithycerus noveboraemsis Forst.) 

Large, gray snout-beetles, half an inch long and marked with black, 
appear on fruit frees in early spring, gnaw 
into the tender twigs, and eat into the bas(; of 
buds. The larval stage is passed in the twigs 
of oak and hickory, and injury is always 
greatest on fruit trees 9I0SC to woodland. 

Thorough spraying with Paris green or arse- 
nate of lead early in the spring when the buds 

Fig. 511. — The New 

are swelling is the only direct means of con- York Weevil. Slightly 
trol. cnlg.rged. Original. 

The Pear Thrips (Euthrips pyri Danl.) 

The pear thrips is a minute insect attacking the newly opening flower 
and leaf buds of pear, and, in California, those of prune, cherry, al- 
mond, peach, and apricot. 

The evidence of attack is a distorting, blackening, or complete killing 
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of the opening buds. The adult thrips, which causes this injury, is 
a small, winged insect with sucking mouth parts. It comes out from its 
winter hiding place in the ground at the time that growth first starts, 

and as soon as the bud 
scales have parted, works 
its way down into the 
flower, puncturing the tis- 
sues and sucking the juices, 
hlgg laying begins later, 
and the immature thrips 
feeds on tlic tender leaf tis- 
sues for two or three weeks. 
Then it drops to the gi’ound, 
penetrates the soil to a 
depth of three or four 
inches, and remains there 
until th(' following spring. 
Direct control is possible 
by means of timely and 



Fkj. .512.- 


- Expanding IhkIs killed by the Pear 
Thrip.s. Original. 

means 

thorough spraying with tobacco extract (the commercial preparation), 
to which has })een added distillate oil emulsion so as to make a 2 per 
cent solution. The emulsion is prepared 
by dissolving 8 pounds of whale-oil .soap 
in 3 gallons of boiling water, and adding 
5 gallons of distillate oil (28 degrees 
Baum6), at once driving the mixture 
through a spray pump into a tank or 
barrel. One gallon of the emulsion to 24 
gallons of the tobacco water will give a 
2 per cent solution. The spraying must 
be done just as the buds begin to un- 
fold, and may need to be repeated. 

Deep plowing followed by thorough 
cultivation in the fall, to disturb and destroy the pupating larvae, is 
of value. 



Fig. 518.— The Pear Thrips. 
Enlarged to fifteen times nat- 
ural size. Original. 
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The Flower Thrips {Euthrips trilici Fitch) 

In the Southwest the opening flower and fruit buds of various fruit 
trees are subject to serious injury by minute, slender, active insects which 
enter them in large numbers and suck the juices of the tender, growing 
parts. The adults have two pairs of narrow, fringed wings. The 
younger stages are wingless, but do equal damage with the adults. 
The injury is sometimes so severe that young trees are killed. 

An effective remedy is thorough spraying with tobacco extract. 
Distillate oil emulsion may be added to this, as recommended for the 
pear thrips. The Flower Thrips is illustrated on page 26. 

^ The Peach Bud Mite {Tarsonemm waitei Bks.) 

Young pea(;h trees in nurseri('s sometimes suffer sev('re injury to the 
terminal bud or shoot, due to the work of an exceedingly small, eight- 
legged mite. The main shoot dies, or fails to develop, and the tree 
then puts out several new shoots below, destroying its symmetry and 
rendering it worthless for transplanting. 

Some of the mites hibernate under bud scales, but it is possible that 
others may spend the winter on some other host plant. 

Careful pruning will h(‘lp the tree to ovc'namie injury and send out a 
new terminal shoot. Lateral buds that start up should be removed, 
in order to avoid a bushy toj). Spraying with self-boiled lime sulphur 
early in the growing season may kill most of the mites. 

The Grape-blossom Midge {Contarmia johnsoni Sling.) 

The flower buds of ('arl v v^arietic’s of grapes sometimes fail to develop 
properly through the work of this tiny insect. Buds attacked show an 
abnormal swelling or redness, and only occasional berries will set, so 
that the bunches of fruit will be straggling, if not entirely wanting. 

The injury is due to the larvae of a minute midge that appears just 
as the buds are beginning to swell and lays its eggs in the opening ends. 
After three weeks the larvae are full grown, drop to the ground, and 
remain there until the following year. 

Spraying with tobacco extract when the buds first begin to swell 
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will largely avert injury. The material should be applied thoroughly 
and with ample force. 

The Plum Curculio (Cotiotrachelus nenuphar Herbst.) 

The fruits of plum, apple, and cherry, and sometimes of peach, ur(^ 
subject to injury by this pest. Round or crescent-shaped punctures 
arc made in the sides of tlie fruit by 
the adult beetles in feeding and egg 
laying. Within the fruit a grub or worm 
develops. 

The punctures made by the adult aiv, 
of two sorts. In feeding, the beetle 




Fig. 515.- 


-The Plum Cureulio. Enlarged and 
natural siz(i. Original. 


Fig. 514. — Egg-laying punc- 
turoH of the Plum Cun^ulio. 
Slightly enlarged. Original. 


gnaws out a small, round hole. When 
egg laying, it makes a crescent-shaped 
cut around the point at which it has in- 
serted its egg in the fruit. These in- 
juries are especially serious on young 
fruit, causing thorn to grow gnarly and misshapen. 

The bei^tle itself is quite small, three sixteenths of an inch in 
length, dark in color with lighter markings, and has four ridges or 
humps on its ^ack. Its mouth parts arc at the end of a snout. 
The larva or grub is whitish, one third of an inch long, and entirely 
without feet. 

The beetles spend the winter in rubbish or similar shelter in or near 
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the orchard. Early in the spring they come out; and as soon as the 
buds are unfolding feed sparingly on the tender tissues. When fruit 
has set, egg laying begins and continues 
for several weeks. Infested fruit is apt 
to drop. The larva enters the ground to 
transform. There is a second gciuiration 
in midsummer, the adult of this hiding 
away until the following spring. 

Control is best directed toward killing 
the overwintering beetU^s by spraying 
the trees with arsenate of lead or Paris 
green as soon as the buds are fairly open- 
ing in the spring, repeating lat(‘r if nec- 
essary. Where trees are sprayed at the 
time that the petals fall, this will consti- 
tute the second spraying. In addition, 
it will pay to eliminate rubbish as far as 
possible from the orchard or its neigh- 
borhood, and to adopt clean cultivation. 5H). — Wva aii<l work 

The former will destroy the hiding places Slightly enlarged, 

of the beetles, and the latter will kill 

many of the larvie that have entered the soil to transform. The 
destruction of fallen fruit at frequent intervals is of value, where 
feasible. 

On plum trees the lieetles may be controlled by jarring them from the 
trees in the early morning, spreading a sheet beneatli to catch them. 

The Apple Curculio {Anthonomus qimlrigibbus Say) 

Usually the curculio attacking the fruit of the apple is the plum 
curculio. Sometimes the depredator is the pest here considered. The 
work of this species may be distinguished from that of the plum curculio 
by the fact that the punctures that the apple curculio makes are com- 
paratively inconspicuous. The beetle itself is similar to the plurti 
curculio, but is stouter and chunkier, has a larger snout, and has four 
very prominent humps on its back. 
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The life round is much like that of the other species. The adults 
hibernate in any convenient shelter, and lay their eggs in the young 



fruit. The larva is a footless grub. 
Its body is enlarged in a sort of 
hum]) back of the head. It pu- 
pates in the soil, and the adults 
emerg(‘ in the latter part of sum- 
mer, soon going into hibernation. 

On small trees jarring is an efft'c- 
tive plan. On larger trees early 
spraying with arsenate of lead or 
Paris green will poison many of 
the beetles. Rubbish of all sorts 
should be kept cleaned up, in order 
to eliminate winter hiding places. . 


The Plum Gouger {Anthonomm ^cidellaris Lee.) 

The plum gouger is a brownish l)eetl(', one fourth of an inch long, 
and may be distinguished from the plum curculio l)y the absence of the 
characteristic humps found on the wing 
covers of the curculio. 

Early in the season holes are eaten in the 
base of tlio flower, and the beetle feeds 
on the part 
within that 
would later 
become the 
fruit. After 
the plums arc 
of some size 
the adult 

punctures them and lays an cg| 

within, the grub living inside the 
Fio. .519.— The Plum Gouger. . . i mu i u j + 

Adult, enlarged and natural adult docs not 

size. Original. make a cresccnt-shapcd cut around 




Fio. 518. — Feeding punc- 
ture made by the Plum 
Gouger. Original. 
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the punctures as does the curculio. In feeding the beetle gouges out 
small round holes. 

The grub pupates inside the fruit, and then emerges as an adult. In- 
fested plums usually drop before the adult is due to emerge. Hiber- 
nation takes plac('. in the adult stage. 

Jarring the trees to catch the beetles is a fairly effective treatment. 
Prompt destruction of fallen fruit is of value, wlu're practicable. Early 
spraying with arsenate of lead or Paris green, as recommended for the 
plimi curculio, is likely 
to kill most of the 
liibcrnating adults. 

The Grape Curculio 

{Craponius incequalis 

Say) 

, The fruit of grapes is 
sometimes found in- 
fested by a white, fleshy, 

. Fig. 520. — Work mikI larva of the Grape Curculio. 

mactivo gmb, footless, Slightly onlargod. Original, 

and tapering towards 

each end. This is the larval stage of the grape curculio. It may 
readily be distinguished from the other grub commonly found in 
grapes, that of the grape berry moth, which has distiiud legs, is more 
slender and cylindrical, and is gnH'iiish 
or light i)urplish in color. 

The adult beetle is one tenth of an inch 
long, quite broad, and brown in color. 
It appears from hibernation when the 
grapes are blossoming, and feeds on the 
foliage. Later it begins laying eggs in the 
berries. The grub, when mature, drops 
to the ground, transforms in the soil, and a 
new generation of beetles is abroad in late 
summer, shortly entering hibernation. 
There is thus one generation each year. 



Pm. 521. — The Grape Cur- 
oulio. EiilarRod and nat- 
ural size. Original. 
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Spraying with arsenate of lead or Paris green will readily ])()i,s()ii 


the adults because of the long 



time during which they feed on the graj)e 
foliage. The poison should be applii'd 
just after the grapes finish bloolllin|,^ 
Vineyards that arc sprayed regularly with 
arsenicals for other pests, such as the 
grape berry moth, will not find this in- 
sect in evidence. If it is found that 
many berries are infested, these should 
be collected and destroyed. 

The Quince Curculio 


Fig. 522. — The Quince Cur- 
culio. EnUirKcd and natural 
size. Original. 


(Conotrachelus crakegi Walsh) 

Both the adult and the grub of this 
species injure the fruit of quinces. The 


former eats holes into th(‘ fruit, when 
it is still small. The latter burrows 
witliin the flesh, making wandering 
cavities, and finally eats its way out 
tlirough the skin. Quinces that hav(5 
been punctured by the adult grow 
misshapen. 

The adult curculio is a small, snout 
beetle, one fourth of an inch long, its 
body broadest at the middle and its 
back nJarked with seven longitudinal 
ridges. Eggs are laid under the skin 
of the young fruit. The grubs entiT 
|hc ground when full grown, and re- 
main there until the following spring. 

The only (effective remedy is to jar 
the beetles from the trees in the early 
morning, catching them on sheets and 
destroying them. The application of 
poison sprays is of no avail. 



Fig. 523. — Work of the Straw- 
berry Weevil. Original. 
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Fio. 524. — Larv® of the Strawlwry 
Weevil. Enlarged and natural size. 
Original. 


The Strawberry Weevil (Anthonomus signatus ^Siy) 

The work of the strawberry weevil is conspicuous and umnistakable. 
Flower buds, soon due to open, are seen to droop and bend over, and 
in a few days most of them will 
break off and fall to the ground. 

If one is cut open at this time, 
a small, white grub will be 
found within, feeding on the 
inner tissues of the bud. After 
laying an egg in a bud the 
beetle punctures the stem just 
below, so that the bud droops 
and soon falls. The grub, when 
full grown, transforms within 
' the bud on the ground. The 
new lot of beetles feed for a time in various places and then hide 
away until the next year. Only staminate varieties arc attacked. 

Early spraying with arsenate of lead 
or Paris green will kill many beetles. 

) Thc material should be applied as soon 
as the first buds begin forming. All 
rubbish should be cleaned up around 
the field. When badly infested, the 
plants may be burned over at once 
after picking. Wild blacklterrics and 
strawberries should be destroyed. It 

„ . should b(^ remembenal also that pistil- 

Fiq. 525. — The Strawberry , . ... . ^ 

Weevil. Adult, enlarged and from.-Fy 

natural size. Original. injury. 


The Codling Moth (Carpocapsa pomonella Linn.) 

A pinkish, rather fleshy worm eats cavities within the fruit of apples, 
especially through and around the core, and finally bores a large hole 
to the surface, 
z 
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Fio. 526. — Section throiif'h ai)i)le showing characteristio 
work of the ('.odling Moth. Original. 


The adult is an inconspicuous, brownish motli, and oniorgcs in the 
spring from a cocoon usually located under rough scales on the bark 

of the tree. Eggs are lai'* ’ 

times on the fruit 
itself. The larva 




Fig. 527. — Larva of 
the Codling Moth. 

Slightly enlarged. 

Original. the Codling Moth un- Fio. 529. — The Cod- 

derneath a piece of ling Moth. Adult, 

makes its way to the ^be top, the slightly enlarged, 

nearest apple and '’“P’*' 

enters the young fruit through the calyx end. It feeds for the rest 
of its life inside, and when mature, eats its way out, travels to a 
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suitable shelter, and spins its cocoon. Here it may remain until the 
next spring, but in thc^ Central and Soutlu'rn states there is a second 


brood. The larvie of the 
latter often feed merely on 
th(i surface of the apple in- 
stead of boring into it. 

Control consists in spray- 
ing with arsenate of lead. 
The most important point is 
to apply the material just 
after the blossoms fall, while 
the calyx cup is still open, 
and to direct the spray so 
that the poison will lodge in 
the blossom end of the uj)- 
turned apples. A second 
spraying about three weeks 
later, at the time when the 



Fig. 5S0. — Tlu^ time to .spray for the Cod- 
ling Moth. The calyx .still open. Original. 


worms are just hatching, will augment th(^ value of tlu^ first, because 


the larvie feed a little on the leaf before going to the apple. For the 



Fig. 631, — Too late to spray for the Cod- 
ling Moth. The calyx closed. Original. 


second brood in midsummer 
arsenate of lead is used^ as 
for the first brood. 

The Lesser Apple Worm 

{Laspeyresin {Enarmonia) 
pnmivora Walsh) 

Injury to the fruit of ap- 
ples l)y the lesser apple worm 
is often confused with that 
of the codling moth, but is 
distinct on careful examina- 
tion. Early in the season 
the injury is apt to »take the 
form of small cavities eaten 
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into the surface of the fruit at the calyx end. When the fruit is 
ripening, 4he damage is more conspicuous and more serious. At 



this time the second 
brood larvae are ac- 
tive, and blotch mines 
are made just under 
the skin of the apple. 
The larva within may 
penetrate the pulp to 
a depth of half an 
inch, or occasionally 
nearly to the core. 
Frequently the work 
goes on for some time 
after the fruit is 
picked. 

The parent insect 


Fi(}. 532. — Injury by the Le.s«or Applo Worm. 
Original. 


is a small moth. Eggs 
are laid soon after the 


fruit is set. The full-grown larva is one fourth to one third of an inch 
long. Pupation takes place und(‘r scales of bark on limbs, or some- 


times in the calyx end of the fruit. 
The larvae of the second brood 



pass the winter in inconspicuous 
cocoons, in situations similar to 
those of liie first brood, or in barrels 
irJ which fruit has been placed. 



Fia. 534. — Section through, apple 
showing characteristic work of the 
Leaser Apple Worm. Enlarged. 
Original. 
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Control measures are the same as those recommended for the codling 
moth : thorough spraying with arsenate of load just after, the petals 
fall, and again the first of August. 



Fig. 535. — Adult of the Lesser Apple W orin. Enhirgcd 
and natural size. Original. 


The Grape Berry Moth {Polychrosis viteana Clem.) 

Most “ wormy ” grapes, so often seen on vines, exhibit the charac- 
teristic work of the grapt^ berry moth. While the berry is still green, 
a purplish spot appears on one side. If it is cut open, a small 
greenish or purplish caterpillar will be found within. , 


This is the larva of the sec- 
ond brood. Earlier in the sea- 
son, when the grapes are in 
blossom or the berries are just 
forming, the inconspicuous first 
brood of caterpillars is on the 
vines, eating into the blossoms 
and tiny fruit, and webbing up 
the clusters. 

The insect overwinters as a 
pupa in a little cell made by 



Fio. 536. — Section through grape, show- 
ing larva and work of the (4rapc Berry 
Moth. Original. 



342 PESTS OF ORCHAlil) AND SMALL FRUITS 


cutting out a small piece of a leaf. These cells break loose from the 
leaves after the latter fall. The moths emerge in the spring and lay 

eggs on the stems or fruit. 
The second brood of moths are 
out ill July, and in the North 
tlu're is a jiartial third brood in 
August. 

Thorough and timely spray- 
ing with arsenate of lead will 
control this pest. The first 
spray must be applied just lie- 
Fio 537. -The Grape Berry Moth. Ea- bloominR, the sccon.l illst 

larged and natural size. Original. i i i i i 

after, and the third wlien the 

berries are half grown. Soap may be added to the spray nuiterial to 
make it spread and stick to better advantage'. If the vineyard is 
plowed in the fall, many of the overwintering pupie will be buried 
or killed. 

The Raspberry Byturus {Ilyturus unicolor Say) 

The fruit of red raspberries .soiiK'times is stunted by the work of 
this beetle and its grub. Occasionally the leaves are riddled by the 
feeding of the beetles. 

The adult beetle is one seventh 
inch long, and brownish in color. 

It appears in spring, feeds on the 
foliage, and eats into the flower 
buds. In midsummer the grubs 
are at work and will be found in 
the thick white base on which the 
berry is borne. The grub is one Fm. SyS. — The Raspberry Byturus. 
fourth inch long, and marked across ‘‘nl^^rged and natural size, 

each segment with brown. Infested 

berries ripen early and are dwarfed. The larva spends the winter 
in the soil. 

Control is best secured by spraying the foliage with arsenate of lead 
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or Paris green to poison the beetles when they appear in the spring. 
Since they feed freely on the leaves, the majority of them will be killed 
by an application of poison at this time. 


The Apple Maggot (Rhagoletis pomonella Walsh) 

In the northeastern states early or sweet apples, or sometimes late 
fruit, are often infested with the so-called “ railroad wonn,” a small, 
whitish maggot which tunnels here and there through the pulp of the 



Fi<}. 539.— Section throiiKh .apple, showing cluarac- 
teristic work of tlie Apple Maggot. Original. 


apple as it rijx'iis, making a small, brown track wherever it goes. In 
thin-skinned varieties, these tunnels arc apt to show tlirough from the 
outside as wandering, brown tracks. This insect must clearly be dis- 
tinguished from the common “ apple worm ” or codling moth, which 
eats preferably in and around the core and gnaws a large and con- 
spicuous hole to the surface. 

A two-winged fly, with oblique-banded wings, is the parent of the rail- 
road worm. It appears in July, and lays its eggs, one at a time, under- 
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Fi(}. 540. — Adult of the Apple Maggot. Original. 


neath the .skin of the apple. The maggot fe('(is in the pulp, completing 
it.s growth after the apple ha.s fallen from the tree and has become more 
or less mellow. It then l)ore.s its way out, enters the ground, and rc- 
main.s there until the following July. 

The maggot cannot be killed by spray- 
ing because it feeds wholly within the 
pulp of the fruit during its entire life. 
Control consists in kc(;ping dropped 
fruit picked up, so that the maggots 
will not have a chance to enter the 
ground. Very early fruit should be 
picked up twice a week, fall fruit once 
a week, and winter fruit once in two or 
thro(* weeks. 

Live stock may be turned into an 
orchard to eat up the apples as they 



Fig. .')41. — Egg of tho Apple 
Maggot, inserted beneath skin 
of fruit. Greatly enlarged. 
Original. 
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drop. Pigs, sheep, or cattle will often accomplish this to good advan- 
tage. Chickens will hunt out and destroy many of the pupie in the soil. 



Fig. 542. — Bnrrow.s of the Apple Magj^ot, show- 
ing through skin of fruit. Original. 


The Cherry Fruit Maggot (Rhagoktis cingulnia Loew.) 

Small, whitish, footless maggots aliout one third of an inch long are 
found in the pulp of ripening cherries, where they tunnel about, causing 


decayed cavities. The adult is a 
small fly with barred wings. Eggs 
arc laid under the skin of the 



Fig. 643. — Adult of tho Cherry Fruit 
Maggot, enlarged and natural size. 
Origmal. 



Fig. 644. — The Cherry Fruit Mag- 
got. Larva), enlarged and natural 
size. Original, 
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fruit in midsummer. When full grown, the maggot leaves the fruit 
and enters the ground, its skin contracting and hardening to form a 
puparium. It remains there until the following season. 

Where trees are badly infested, chickens may be made use of to 

scratch up and eat the puparia. 
No measures in the way of 
spraying are available. 

The Pear Midge 

{Conlarinia pyrivora Riley) 
Early in the season the 
young fruit of pears becomes 
stunted and distorted. If a 

Fig. 545. — Section throiiKh youtn; pear, 
showing work and larva of the Pear 
Midge. Original. 

fniit is cut open, tiny maggots will be 
found within, working (‘specially in and 
around the core. 

Eggs are laid when the buds first open 
by an exceedingly small midge. After 
completing its growth the maggot leav(‘s 
the fruit and enters the ground, wlu^re it remains until the follow- 
ing spring. There is one brood 
annually. 

No satisfactory means of con- 
trol has been devised. 

The Currant Fruit-fly 

(Epochra camulmm Loew.) 

In early summer a small, white 
maggot may be found working in 
the berries of currants or goose- 
berries. The parent insect is a 
yellowish, two-winged fly with 
barred wings. Eggs are laid 



Fig. 547. — Work of the Currant Fruit- 
fly. Original. 


\ V 


Fkj. 540. — Larvie of the 
Pear Midge, enlarged and 
natural size. Original. 
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under the skin of the fruit. Infested fruit usually falls to the ground. 
When full grown, the maggot bores out of the berry, enters the 
ground, and remains there until the following .spring, when the adults 

issue once more. 

[ ^ ^ The use of poultry to pick up 




Fio. — Section throuKli currant, 
^ .showing work and larva of the Cur- 

^ rant Fruit-fly. Fnlargod. Original. 

■ the fallen infested fruit is prac- 

Fio. 541).— 'Pho Currant Fruit-fly. the only 
Adult, enlarged and natural size, j^vailablo 

unless it is feasible to have the fruit gathered 

The Tarnished Plant-bug 

(Lygus protends Linn.) 

A brownish bug, not over one fifth of an 
inch long when full grown, occasionally 
injures the buds and the young fruit on 
apple trees by sucking the juices. Buds are 
dwarfed or killed, and sometimes the fruit 

shows marked dimples or similar deformities, 550 —Work of a Plant- 

due to egg-laying punctures of the adults. Lygus invitus. Orig- 

The adults hibernate in rubbish. If the inal. 
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orchard and its surroundings are thoroughly cleaned of weeds and 
litter in the fall, there is not likely to be noticeable damage. The 
. bugs may be jarred from small trees. 

A related species, Lygia^ invihi.s 
Say, is a pest on pears, scarring the 
fruil; by its feeding punctures. 

The Apple Red Bugs 

{Ildcrocordyliis malinus Heut., and 
Lygidm mendax Reut.) 

Sucking bugs, about one fourth of 
an ineli long, known as apple red bugs 
b('eau.s(‘ of their l)riHiant color in 
tlu'ir younger stages, puncture young 
fruit, causing it to grow distorti'd. 
TIktc are two species, similar in 
apjx'arance. 

Eggs are inserted in the bark, and hatch in early spring. The young 
feed at first on tlio newly (‘X[)anding 
foliage, making numerous pumdures and 
giving the leaves at tinu's a red appear- 
ance. Later they attack the fruit. 

The remedy is to spray with tobacco 
extract just after the h'aves expand and 
before the blossoms open, so as to kill 
the younger stages soon after th(‘y hatch 
from the egg. Soap may be added to 
the spray material. 



Pig, 


00 1. — Work of A|jpl( 
Original. 


Rod 



Eiiliirgod and natural size. 
Original. 


The Negro Bug {Thyreocoris {CorimeUEiia) indicaria GQvm.) 

Exceedingly small, hard-shelled, shiny Ijlack bugs, resembling tiny 
beetles, sometimes feed on tlu; ripe fruits of raspberry or blackbiirry, 
giving the fruit an unpleasant flavor. Usually they are not common 
enough to demand attention. No remedial measures arc known. 




CHAPTER XXIV 


Insect Pests of the Household and Stored Products 

House Flies 

The commoneat fly found in housoa is the species properly known as 
tlio House Fly {Mmca domcHtica Linn.). It is of medium size, grayish, 
and has mouth parts dilated at the end in a sort of lobe, fitted for tak- 
ing up li(iuid food. Its 
early stages are i)assed in 
moist, dcciiying matter, 
especially horse manure or 
other excrement . These 
flies never bite; Imt they 
are pernicious visitors be- 
cause of their filthy habits, 
and their known agency 
in the dissemination of 
disease. 

A second species, ^he 
Stable Fly {Stomoxijs cal- 
citrans Linn.), is the pest 
that annoys us by “ biting,’^ especially before storms. It has piercing 
mouth parts. 

Other species often are observed, but th(' two named above are in 
the gre^t majority, and of these two the house fly is by far the more 
numerous. 

Since flies arc known to carry disease, it is of prime importance to 
. be rid of them in our homes. Proper screening is the first requisite, 
and nothing can be accomplished without this fundamental protection. 

349 
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But in addition wc must look to tho breeding places, especially manure 
heaps. Usually the most feasible plan of caring for these is to inclose 
or otherwise screen them. If the manure can be removed once a 

week, flies cannot complete 
their life round in it. 

An effective means of 
poisoning flies that liavi' 
already gained access to a 
room is as follows : 

Add two tablespoonfuls 
(1 ounce) of 40 per cent 
formalin to one pint (If) 
ounces) of sweet milk, or 
of ecjual parts milk and 
water. Pour this out in 
shallow plates, so that fli('s 
can get at it easily. A 
piece of bread i)hiced in 
the middle of each plati; 
will allow more space for flies to alight and f(‘(‘d. 

Catching flies by means of traps, or with sticky fly paper, is a uni- 
versal practice, and helps in reducing the numljers within a room, but 
the method described above will usually be found more rapid and 
effective. 



Fio. 554. — Tho Stable Fly. Enlarged and 
natural size. Original. 


Mosquitoes {Calicidce) 

Mosquitoes are of many species, but most have at least one point 
in common ; their immature stages are found in stagnant water. They 
do not require breeding places of large area. An open rain-water 
barrel, an old watering trough, tin cans containing rain water; all 
such places provide suitable breeding ground. 

The larv® are familiarly known as “ wrigglers,” and live on minute 
animal or vegetable life, beneath the surface of the water. They must 
com(i to the surface occasionally to breathe. Following the larval, 
there is an active pupal stage, preceding the emergence of the adult. 
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The entire life round requires only ten days to two weeks under favor- 
able circumstances. 

Any thorough effort at control is best dircetcHl toward destroying 
the breeding places or preventing the insect from breeding in such as 
cannot be destroyed. The latter may be accomplished by pouring oil 
on the water, so as to prevent the larvie from reaching the air when 
tliey come up to breathe. Larger tanks above; ground may be screeiuxl. 
In a word, stagnant water must l)e eliminated, or moseiuitoes kept 
from it. In addition careful screening of houses is highly desirable, 
especially since some' diseases are carried by (X'rtain species. 

In clearing a room of mosepiitoe's a fairly satisfactory substance is 
available in pyrethrum, or “ Pensian insect powder.” This may bo 
heaped up in little piles on a pan and lighted ; or, better, it may be 
poured out on a piece of tin or a pan set over a kerosene lamp. In 
the latter case not much smoke is given olT, but tin; volatile oil that 
stupifies the insect permeates the air. 

Another and successful fumigant consists of 1 part of saltpeter 
mixed with 3 parts of powdered jimson we('d, and IjJppied on a tin pan. 
hlight ounces to 1000 cubic feet is .sufficient. 

House Ants 

The commonest ants in houses arc the “ little red ant,” Monomorium 
pharaonis L., and a clo.sely related species, somewhat larger and black 
in color, Monomorium minutum Mayr. 

In getting rid of ants it is a great help if the main colonies can be 
hunted out and destroyed. The black ant lives outdoors, and enters 
the house through some conveiiitmt cracik. The little red ant always 
has its nest in the walls or under the floors. 

Kither may be caught and killed in large numbers by saturating a 
sponge with sweetened water, placing it where they are abundant, and 
now and then dropping the sponge into boiling water. Scraps of bone 
or meat will do as well, and should be burned when well covered. 

A successful method of fighting ants has recently been devised in 
California in the warfare against the notorious Argentine Ant {Iri- 
domyrmex humilis Mayr.), which overruns dwellings, stores, and ware- 
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houses and is an intolerable pest. In tliis ease it is not possil)l(' to 
hunt out and destroy the nests because they are made in ev(‘ry con- 
ceivable location. The plan consists in seating out nuiiKTous sup})li( s 
of a dilute, slow-acting poison, which the foraging ants not only cal, 

but carry back to the nests and 
feed to the young. By using ;i 
dilut(‘d poi.son tlu^ colony il.st'lf is 
slowly ext('rininated, ixs well as the 
forag('rs that go out from it. 

The poison is })reparcd l)y dis- 
solving 5 i)ounds of sugar in \] 
pints of water, pacing it in a 
double boiler and heating gently. 
Tlien dissolve one fourth ounce of 
sodium arsenite in a little hot 

water, and add this to the syrup 
Fig. 55'). — Tin* Little Red Ant. Eri- , 
larged a, „1 natural Original. » -spongo 111 a 

can or a glass jar with a tin lid, 

and punch three or four holes in the lid. Moisten the si)ongc with 
the poisoned syrup. If ants avoid tlu; jar after a time, move it 
slightly, and they will again visit it. In larger buildings it is neces- 
sary to provide several of the jars for each floor. In residenct'S 
from one to six jars usually will be sufficient. Often one will do tle^ 
work. 

The above material is poiwnoiiff to human beings, and prol*^ care 
should be taken in its preparation and use. ^ 

The best barrier to prevent ants from gaining access to places wla'ii; 
,food is placed or stored is the so-calhal “ ant tape.” To make this 
prepare a saturated solution of corrosive sublimate and water by heal- 
ing an excess of the crystals in wat(‘r in a granite or porcelain vessel 
(not iron), cooling and filtering. Soak common cotton tape in this foi 
several hours, then take out, hang up, and dry. Ants will not cross 
this tape. It will remain effective for a year, but must not be placed 
in contact with any iron, tin, or aluminum. It must be remembere d 
that corrosive sublimate is a dangerous poison. 
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Roaches 

At least four species of roadies an^ common in the United States: 
the American Cockroach {Feriplanda amcricana Linn.), the Oriental 
Cockroach (Hlatla orientalis Idnn.), the Australian Roach {Periplaneta 
audralaHiai Fab.), and the German Roach, or “ Ooton Bug” {Blatella 
german ica Linn.). 

All are more or less domesticated, eat any kind of food product, and 
leave behind them a disgusting odor. 

In some specie's both males and fe'inah's are wingc'd, while in others 
the female has only short remnants of wings. All are alike in having 



Fia. 556. — The German Roach, or “rroton Slightly enlarged. 

Original. 


flat, thin bodies, and strong, biting jaws. The young look much like the 
adults, but are of cour.se mucli smaller. From one to three years are 
required for their develoj^ment. 

A number of prepared poisons are on the market for the destruction 
of roachiis, and some of these are fairly elTective. Various traps are 
employed. Large numbiTs may be killed by setting out two shallow 
dishes, one containing flour and plast('r of Paris mixed together, and 
2 a 
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the other water. Use four parts of flour to one part of plaster of 
Paris. Arrange tlie dishes so that roaches can easily cliinl) on them and 
pass from one to the other. Badly infested buildings may b(5 (uitirc'ly 
cleared by fumigation with hydrocyanic acid gas. Ureat care should 
be taken in using this treatment, for it is violently pomnous. 

Fleas 

Fleas are too well known to need descript ion. Where houses become 
infested, the trouble is nearly always traceable to a pet cat or dog, 
although the pest may be brought in on clothing of a visitor. Tlu^ 
sj)eci(‘s usually observed is the common Cat 
and Dog Flea {(■lenocephaluH canis Curt.). 

The adult flea lays eggs among the hairs of 
its animal host. Tluvse dro}) off, and the egg 
hatches to form a minute, white, sleiuh'r larva, 
which lives in cracks in th(? floor or other pro- 
tected i)laces, feeding on any available organic 
matter, such as hairs, or even dust. Th(i 
larva transforms to a j)ui)a, and later tlu; adult 
(‘merg(‘s, naidy to leaj) on the first cat or dog 
that comes its way, or on a human b('ing. 

To rid a house of fl(5as all cracks must be washed with hot suds, and 
preferably dosed with gasoline. At th(^ same time any animal pets 
must be looked after and cleanul of the insc'ct. Insect powde^r dusted 
thoroughly into tin; anirnars fur will stupefy the fleas and cause them 
to drop off. Th(‘y may then be gatlienxi up and destroyed. 

Another treatment is to s(uitter over the; floor of a room 4 or 5 pounds 
of naphthaline, and keep the place tightly closed for 24 hours. This 
will effectually rid a room of the adult insects, but will not be likely to 
affect any eggs that might be present. The naphthaline may be swe])t 
up and used over again. 

The Bedbug {Cinicx kctularins Linn.) 

T^e bedbug is an ancient and cosmopolitan ins(K:t, existing through- 
out the world. It has become wholly domesticated, and lives entirt'ly 




I’uj. 557. — Th(* Tut and 
Doj? t'lca. Knlar^od 
and natural size. Orig- 
inal. 
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in human dwellings, hiding away in crevices by day, and coming out 
to suck the blood of its unfortunate host ))y night. Normally its life 
round requires about three months, but it 
can exist for a long time in a house tempo- 
rarily vacated. In cities it sometimes 
migrates from vacant resid(‘iices to others 
near by that are occupied. The young are 
similar in shape to the adults, and, like their 
parents, have a strong sucking beak. 

A thorough course of treatment of all 
hiding places is necessary for their eradica- 
tion, unless it is possil)le to vacate 
a house for two or three days and 
fumigate with hydro( 7 anic acid gas. 
(lasoline, corrosive sublimate, or tur- 
pentine may be used in cracks to kill 
them. In vacant houses sulphur 
may be burned, using it at the rate 
of 2 pounds to the 100 cubic feet, 
and i)lacing the material in a metal 
or earthen dish, which should in 
turn b(.^ i)laced within a larger 
dish, to guard against danger of 
fire. 

^ The Clothes Moths 

Several species of tiny, dusky moths lay eggs in woolens or furs, 
the resulting larvie feeding on the garments, eating holes in them, and 
often doing irreparable damage. The larva of a common species, 
Tinea pellionella L., makes a little case within which it feeds. 

In the Northern states ^lis particular species occurs in the larval 
' state — the only stage in which it is directly destructive in summer 
only. In the South it may occur all the year. The adults are on the 
wing at any time in the warmer months. They are active and shy, 
and avoid the light. 



Fig. 559. — Hoad of Bi'dlaig. (Jroatly 
enlargod. Original. 




Fk;. 558. — The Bedbug. 
Enlarged and natural 
size. Original. 
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Attack is most severe on winter clothing laid away for the siminicr. 
Garments should be hung out in the sunlight and thoroughly bruslKHl 



Fic. 500. — Work of Clothos Motli.s. Original. 


or beaten before l)eing pac^ked away, d'hey may then be inclosed in 
boxes, and the cracks .sealed with gummed paper. This work should 
be done before hot weather has arriv(‘d. Di'terrants, such as naphtha- 



Fig. 561, — A Cloth(!.H Moth, Tima pdliomlla. FinlarK<'d and natural size. 
OriKinal. 


line or moth balls, are of moderate value. Upholstered furniture and 
the like should be sprayed or spongcal with gasoline two or three times 


in summer. 
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The Carpet Beetle, or Buffalo Moth {A nthrenus scrophulariwL.) 

A small, hairy, oval larva, about one foui-tli of an inch long, feeds on 
carpets, working from th(i under side, and usually following the line of 
a crack in the floor. The adult is a beetle, three sixteenths of an inch in 



Fkj. r)();5. — Th(‘(';irpt>t Beetle. 
Fio. — Work of (he(';ir- Eolarned and natural size, 

pet Beetle. Original. Original. 


length, dark in color, and irregularly mottled with white. The beetles 
appear through the fall and wintc'r. 

Where rugs are uscal, no damage is r('cord(‘d as a rul(‘. If cari)ets 
are necessary, and infestation is in ])rogress, it is essential to take up 
the floor coverings, spray them with gasoline, and wash all cracks with 
hot suds, following with gasoline. 

The Silver Fish {Lepisma saccharina L.) 

Substances containing sugar, starch, or sizing are sometimes injured 
by a tiny, active, wingle.ss iiLsect of a silvery appc'arance, having very 
long antennae and three long feelers at the hind end of the body. It 
invariably runs quickly away when objects on which it is at work are 
brought^to the light. 

Pyrethrum dusted into places where it hides will kill them, or they 
may be poisoned by dipping pieces of cardboard into a thick paste in 
which has been mixed Paris green, and slipping these into cracks where 
they are abundant. 
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The Cheese Skipper {Fiophila cmci) 

The softer kinds of cheese and tlu* fatty })arts of hams or bacon are 
the favorite breeding places of minute, slender maf?K<ds that hav(' a, 
way of curling the body and then suddenly straightening it, so that 
they throw themselves some' litth' distance. They are tlu; larva* of 
very small, grayish Hies. 

Infested materials should l)e removed, and shelving or l)ins givc'ii a 
thorough cleaning, for the maggots will develop in very small (juantilic's 
of grease or other suitable mat(‘rial. It is sometimes necessary to 
fumigate, in order to kill the adult Hies that are in hiding. 

The Angoumois Grain-moth {SUolroga cereaklla Oliv.) 

In the Southern states stored grain is severc’ly attacked by a very 
small grub which starts work within tht* keriK'Is in tlu* H(*ld, and cou- 
tinu(‘S its d(‘pr('dations aft(‘r tlu; grain is harvested and stored. The 



Fio. 504. — Work of the Angoumois CJruiu-moth. Original. 
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outward ovidoncc of its work is seen in tiny, round holes tlirough the 
hard outer coating of the grain, showing wliere adults hav(‘ emerged. 
Freciuently the adult moths, small, hiilT-colored millers,” are notice- 
ably abundant, especially at threshing time. 

There are half a dozen or more g(merations in the cours(' of the year. 
The earliest moths in si)ring at once fly to tin* grain fic'lds and two or 
thre(‘ general ions 
ar(‘ rcanaal in the 
growing kernels. 

The grubs of 
the last are har- 
vested along with 

the grain, and 
Fit!. 5G5. — Lfirvteof , 

,1 . . th(‘ work goes on 

the Angouinois ^ 

Graiii-nioth. Fn- as long as "warm Pj(} 5f,() — Angoumois Grain- 
larged to twici' iiat- weather lasts. moth. Enlarged and natural size. 

uralsizo. Original. , , „ , Original. 

( orn usually l)e- ^ 

comes infested only after being husked, the moths flying to it and 
laying ('ggs on it. 

In control, grain should be threslu'd as soon as harv('sted. It should 
be stored in tight bins, watclual candully, and if it luaits, indicating 
the presence of the jx'st, should l)e fumigated at once with carbon 
bisulphide. Corn husked late and 
plac(‘d in opem cribs out doors 
seldom beconuis infested. 




The European Grain-moth {Tinea 
graneUa Linn.) 

A tiny moth, with brown and 
white spotted wings, lays its eggs 
Fid. r.07.-Tlic Kuropoan Grain- on developing grains ill the field, its 
moth. Enlarged and natural size, minute grubs feeding within the 
kernels in similar fashion to the 
Angoumois grain moth. It continues to breinl in stored grains, 
just as does the other insect named, but its work may readily be 
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distinguished from the fact that there is always more or less webhin^r 
over the grain. Remedies consist in prompt threshing, storing in 
tight, bins, and fumigation with car- 
bon bisulphide as soon as the presence 
of the p(‘st is discovered. 

The Mediterranean Flour Moth 

{Ephedia kuchnicUa Z(']l.) 

This imported pest now ranks as 
one of the most destructive and 
trouldesome of the iiiseiits infesting 
ston'd flour, bran, buckwheat, crack- 
ers, and c('real foods. It is the im- 
mature stag(‘ of a dull gray moth, exj)anding about one inch. The 
full grown larva is a half inch long, white', ornamente'd with fine 



Fia. 569. — Work of the Mediterranean Flour Moth. Original. 


black dots, and sparsely covered with hairs. It feeds within a silk 
tube, and spins quantities of silk wherever it goes, especially when 



Fio. 5t)S. — Empty pupal .skin of 
the European (Irain-moth. hhi- 
largod and natural size. Orig- 
inal. 
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traveling about before pupation, with the result that the material in 
which it is at work is matted together and rendered valueless. In 
most situations, breeding goes on continuously. 


Remedies consist of fumigation 
with hydrocyanic acid gas. Treat- 



Fig. 570. — Larva of the Mcditerra- 
iK'aii Flour Moth. Slightly enlarged. 
Original. 

ment by heat is now gaining in fav 
method. This treatment is descrilx 



Fig. 571. — The Mediterranean 
Flour Moth. Slightly enlarged. 
Original. 


•, and promises to be a valuable 
1 under the following insect. 


The Indian-meal Moth {Plodia inter punddla Hbn.) 

Stored grains and Hours of many kinds fre({uently become infested 
with the larval of this tiny moth, which travel here and there through 
the grain or meal, eating as they go, and always spinning quantities 
of web with which will bo found mi.xed tlu' castings of the worms. 
The larva is about a half inch long, 

•whitish or pale pink or greenish. 

In heated warehouses breeding may 
go on throughout the year. The adult 
is a small moth, expanding one half to 
three fourths of an inch, the fore wings 
reddish brown in their outer parts, the ~ Indian-meal 

hind wings gray. 

In elevators or warehouses tliat arc 
heated by steam the pest may be treated successfully by heat. If 
the temperature throughotit the building can be raised to 120 degrees 
Fahrenheit, and maintained at that }X)int for 6 hours, practically all 
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Fig. 57.'3. — Adult of tho Indiaii-iucal Motli. M/ilargcd and natural size. 
Original. 


of t})0 iiLSOdts will he killed, Sonu; additional pipinj:; may be necessary 
in order to accoinpli.sli Ibis, but usually the cost is justified liy the 
results, and th(‘ improvenieni, onc(‘ made, is permanent. 



Tlie pest may be killed by 
fumigation with carbon bi- 
sulphide or liydrocyaiiic acid 
(?as. 

The Meal Snout-moth (Pyralis 
fnrinalu Linn.) 

The habits of this species 
resemble those of the Indian- 


Fi<;. 574. — Larvin and pupa of the Meal 
Snout-moth. Slightly enlarged. Orig- 
inal. 


meal moth. Tlu^ larva* work in 
grains or grain products, such 
as flour, bran, or meal, and spin 


long tubes of silk, ruining more than they consume. There arc three 


or four gtmerations annually under favorable conditions. 


Treatment is the same as for the preceding species. 



Fig. 577. — Work of the Rice Weevil. Original. 



Fig. 578. — The Rice Weevil. 
Enlarged and natural size. 
Original. 


Fig. 579. — The Confused Flour 
Beetle. Enlarged and natural 
size. Original. 
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Beetles and Weevils in Stored Products 

Stored grain and other stored products are sid)ject to infestation 
by many species of small beetles. In most eases the greater part of the 
injury is due to the feeding of “ grubs/’ whieli are the immature stngn's 
of the pest eone(‘rned, but since the 
grubs often work concealed, while the 
adults are active and visible, the lalt('r 
are the stages commonly notc'd. Some 
of the species most likely to be observt'd 
are the following: 

The Granary Weevil (Calandra gra- 
nan'd Linn.). A brown snout-beetle, oiu^ 
S('V(“nth of an inch long. Infests ston'd 
grains, especially wheat, corn, and l)ar- 
ley. The wings are not functional, and the in.seet cannot fly. 

The Rice W('evil (Calandra aryza Linn.). A dark brown snout-b(!etlo 
with two obscure, slightly lighter markings on (‘ach wing cover. 
Attacks stored grains ; also such 
manufactured products as crackers, 
flour, and the likt;. The adult can 
fly. 

The Confused Flour B(‘(‘tle (Tri- 
boliiimconfusum Duv.). A flat, brown 
beetle, one sixth of an inch long. 

A destructive pest of flour, cereal 
foods, and grains. 

The Rust-r(‘d Flour Beetle (Tri^ 
holium navak F ah.) . ( ’losely resembles 
the preceding sp('cics. The same feeding habits. 

The Saw-tooth('d Grain Beeth^ (Silvanun mrinammm Linn.). A 
slender, dark brown beetle, its thorax edged with short teeth. Found 
in all kinds of foodstuffs. 

The Cadelle ( Tenchroides maurilanicm I dun.) . A black, oblong beetle, 
one third of an inch in length. The larva whitish, fleshy, tapering 



Fiu. 581. — Tilt! (’:uk‘lh’. Eli- 
larded and natural size. Orig 
inal. 



Fig. 580. — The Saw-Toothed 
Grain Beetle. Enlarged and 
natural size. Original. 
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somewhat toward each end, three fourth of an ’mch long. Feeds on 
the germ of grains. AduH.s and larvie also predmasms. 

For all of these pests the surest treatment is fnmigation with carbon 
bisnlphidc or carbon tetrachloride. They may be killed, also, by heat- 
ing the material in which they are at work to a temperature of Uo to 
14(1 degrees for three or four hours. 

When foodstuffs in houses are infested, a thorough cleaning out. of 
the storage places is necessary, together with , .roper trimtiiient of the 
materials affected. In addition all cracLs and crevices should be 
sprayed with gasoline, taking proper precautions to guard agams 


fire. 

The Bean Weevil (AcaiitfmceUde^ {Bri(chni<) (Medus Say) 

Dried beans that have been gathered and stored for winter use are 
injured or destroyed by this insect. Many beaus will be found showing 



Fig. 582. 


- Work of tlie Bean Weevil. Original. 


round holes where the adult weevils have emerged, others will hwe 
grubs still at work inside, and in the box or bin will be omi nun 
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small, mottlc'd, brownish booties, about one eighth of an inch long, 
their wing covers a little shorter than their bodies. 

Infestation may have })een carried over from old beans left in the box 
from last season’s crop, for the insect continues to breed through tlu' 
year in stored beans. Or the eggs may have been laid in the l)eans 
while still on the vines in tlie field, the beetles being abroad on the wing 
in late summer. 

Fumigation with carbon bisulphide or carbon tetrachloride is the 
best treatment, and should Ix' applied as soon as beans are gathered. 
Infested beans should not be planted for seed. • 



Fig. 583. — The Bouri Weevil. 
Adult, enlarged and natural 
size. Original. 


Fig. 5S4. — The Cowpoa 
Weevil. Enlarged and 
natural size. Original. 



The Cowpea Weevil (Fachymerm {Bruchus) cMnensis L.) 

Stored lieans, peas, and cowpi'as are attackiKl by this weevil. In 
mo.st particulars its life round is tin; .same as that of the bean weevil. 
It continues to breed in the stored seed. 

Treatment consists in fumigation with carbon bisulphide or carbon 
tetrachloride. 

The Four-spotted Bean Weevil {Fachymerm {Bruchus) quadrimacu- 
latiis Fab.) 

Still another weevil working in dried beans and peas is the four- 
spotted bean weevil. While the adult differs somewhat from the pre- 
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Fig. 5S5. — Work of tho Four-spotted Heun Woovil. Original. 


ceding in sliape and markings, its habits and life history are practically 
the same. It lays eggs in the field, hut also continues to breed in the 
dried, stored product. 

The treatment is 
fumigation with (!arl)on 
bisulphide or carlton 
tetrachloride. 


Fkj. 580. — The Four- 
spotted Bonn Weevil. 

Enlarged and natural 
size. Original, Fig. 587. — Work of the Pea Weevil. Original. 
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The Pea Weevil (Lana (Bruchm) pisorum L.) 

The adult pea weevil is similar in appearance to the bean weevil, 
but is a little larger and has a shorter thorax. The grubs live in 
peas, hatching from eggs laid on the pods early in the season by the . 

adults, while the ])eas are still in 
the field. Unlike tlie bean weevil 
this pest iH'ver goes on breeding in 
the dried, stored jiroduct. 

Th(5 grubs are in the peas when 
they are gathered. In the South 
the adults emerge before the next 
planting time, but in the North tlu' 
insect is still in the seed when it is 
planted. 

Kmergence of the adults may !)(' 
accelerated by keeping the peas in 
a warm place. Seed may lie lii'ld 
over for a season. The best treatment, however, is fumigation with 
carbon bisulphide or carbon tetrachloride. 

Weevils in Nuts 

The white, thick grubs often found in chestnuts, pecans, and hickory 
nuts are familiar to all. Their exit holes also, where the mature grub 
has cut its way out through the shell, are commonly recognized. 

The adults of these grubs are beetles, one fourth to one third inch 
long, yellowish in gimcral color with darker markings, and charac- 
terized by an extremely long snout, slender as a pin. Biting jaws arc 
located at the end of the snout. 

There are three species concerned: the Larger Chestnut Weevil 
(Balaninm proboscidem Fab.); the Chestnut Weevil {Balaninm 
rectus Say); and the Pecan, or Hickory Nut Weevil (Balaninus 
caryce Horn.). All arc similar in appearance, and their habits are 
much the same. 

Direct means of control of these pests in the field is not possible. 



Fig. 588. — The Pea Weevil. En- 
larged and natural size. Original. 
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The adults come out from the ground in spring, and continue emerging 
throughout the summer. When the nuts are large enough, they punc- 
ture them through the husk or 
burr with their long snouts, and 
lay their eggs within. The 
grubs mature usually soon after 
the nuts fall, t'at their way 
out, and winter in the soil. 

Nuts should be gathered 
regularly and at frequent in- 
tervals. In the case of chest- 
nuts it is wise to fumigate with 
carbon bisulphide; immediately after gathering. The gas will pene- 
trate the nuts and kill the weevils, some of which will be so small that 
they have not yet damaged the kernel appreciably. 

The Yellow Mealworm {Tenehrio nwlitor Linn.) 

Corn meal or similar material is often infested with yellowish or 
brownish worms, an inch long when full grown, their backs shining and 
“ hard-shelled,” looking somewhat like wireworms. 'flu; adult is a 



Fig. 5S1). — Work of the Hickory Nut 
Weevil. Original. 



Fig. 590. — The Yellow Mealworm. 
Slightly enlarged. Original. 




Fig. 591 .— Adult of the 
Yellow Mealworm. 
Slightly enlarged. Orig- 
inal. 


dark, oblong beetle, which flies at night, and lays eggs wherever it 
can find suitable material. Treatment consi.sts in a thorough cleaning 
up of waste meal, combined with fumigation or heating of infested 
lots. There is only one generation annually. 

2 B 





370 PESTS OF THE HOUSEHOLD AND STORED PRODUCTS 


The Cigarette Beetle [Lamderma serricorne Fab.) 


Stored tobacco, and various other stored products, often Ijccome 
infested with this i)est. The larva' is a white, fleshy, tiny grub. Tho 
adult is one sixteenth of an inch long, brownish, its head bent biick 



under its thorax. The 
larva? feed here and theie 
tluough their food sul)- 
stancc, and the bcelFs 
make small round holes in 



Fkj. r)93. — The CiKiircUc 


Fio. 502. — Work an<l larva of tlio (.nKurottc Beetle. Adult, enlarH luid 
Beetle. Enlarged. Original. natural size. Original. 


emerging. There are .st'veral generations annually under suiUibh' 
conditions. Warehouses that have? becoiiu? infested should be thor- 
oughly cleaned up, ami then fumigat'd with carbon bisuli)hidc' or 
hydrocyanic acid gas. 



CHAPTER XXV 


Insect Pests of Domestic Animals 

Many different speeics of insects live as parasites on or in domestic 
animals. Some of these have totally different habits and character- 
istics ; and thus the treatment for one will not always answer for 
another. Rut between many species only minor differences exist. 
The commoner and more typical forms will be given here. 


The Horse Bot-fly (GaMrophilus equi Fab.) 

In its larval stage this insect is an internal para.site within the 
stomach of the hor.se, whore it lives attached to the walls. It injures 
the animal by interfering 


with digestion and by the 
irritation set up by its pres- 
ence. 

The adult fly frequents 
horses throughout midsum- 



Jiu. ,594. — Lurvffi of tho Horse 
Bot-fly. Slightly enlarged. 
Original. 



attached to hairp. Enlarged and nat- 
ural size. Original. 
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mer, and fastens its eggs to the hairs of the animal’s shoulders or 
fore legs. The eggs are yellowish in color and plainly visible. They 
are hatched by the action of the ani- 
mal’s tongue in licking itself, and are 
carried by the tongue to the mouth, 
whence they reach the stomach. When 
full grown, the larvae pass out and 
pupate in the soil. 

I'lxamine the stock once every two 
weeks during summer, and if eggs arii 
found, shave them off with a sharp knife 
or moisten them with kerosene, or with 
Fig. 596.— The Horse Bot-fly. ^ solution of carbolic acid 1 part, water 
Slightly enlarged. Original. 80 parts. 

The Sheep Bot-fly (®.s/rn.s avis Linn.) 

The maggots of this species d(‘V(‘loi) in the upper nasal passages of 
sheep, sometimes penetrating the brain. Living young are deposited 
in the nostrils by the adult flies in 
June and July. The mature mag- 
gots work their way out through 
the nostrils after ten months and 
pupate in the ground. 

Finely powdered lime is used to 
induce sneezing, so as to dislodge 
the maggots. The same result is 
secured by dipping a feather in tur- 
pentine and running it up the nos- 
trils. A mi.xture of tar and grease 
or other repellent may l)e smeared on the nose to keep off the adult 
flies, but is not entirely effectual. 

The Ox Warble ( Hypoderma lineata Villers) * 

The ox warble is a species of bot-fly, which spends the latter part 
of its larval stage as a fleshy, footless grub beneath the skin of the back. 



P’lG. 597. — Larva of the Sheep Bot- 
fly. Slightly enlarged. Original. 
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A hole is made through the skin by which the grub gets air. These 
holes arc a source of great loss in dressed hides, and the presence of the 
grub causes irritation and often loss of weight or of milk flow in the 
infested animal. 

’The adult is about the size and shape of a honey-bee, but has only 
tw'o wings instead of four. The sides of its head and thorax are marked 
with white, and on the upper surface of the thorax arc four shining 
raised lines. The base of the abdomen is whitish. 

Mggs are laid in early summer attached to hairs near the heels of the 
animal. The egg opens as the animal licks its heels, and the young 
grub is carried by the tongue to the 
n\outh. It at once penetrates the 
walls of the throat and for several 
months is in the connective tissue 
along the ba(‘,k of the neck and else- 
where. Finally it settles under the 
skin of the back, and makes its breath- 
ing hole through the hid(‘. When 
mature, it drops to the ground, where Original, 

it remains until the next spring. 

The presence of the grub results in damage to the beef, giving it a 
slimy appearance. In addition the hide is injured. 

Flies will not lay eggs on animals that are standing in water. In 
small herds strong-smelling oils may be smeared on the lower part 
of the legs,' and will act as deterrents. A mixture sometimes recom- 
mended consists of sulphur, 4 ounces; spirits of tar, 1 gill; train oil 
(whale oil), 1 quart. As a rule the adult flies do not enter stables 
or attack animals under shelter. 

The grubs under the skin are best removed by pressing each side 
of the hole until the end of the grub protrudes, and drawing it out with 
tweezers. 

The best time to do this is in February or March. The grubs can 
be located by passing the hand along the back. If the grubs are thus 
removed, the flesh beneath will heal and the hole will close witliin a 
short time. 
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The Screw-worm {Chrysomyia macellaria Fab.) 

Exposed wounds or even the bites of ticks form the breeding ground 
of the whitish maggots of this species. Eggs are laid in large numbers 

in such places by the adult fly, 
and the young burrow in the 
surrounding tissues, later enter- 
ing the ground to transform. 
There may be several genera- 
tions annually. 

Prompt treatment of chance 
wounds, and dipping to kill or 
prevent ticks, are the best 
Fio. 599. — The Screw-worm Fly. En- measures to adopt. In the 

larged and natural aize. Original. 

of carbolic acid, 1 part, water, 30 parts, is excellent, followed by a 
dressing of pine tar. 

Sucking Lice on Domestic Animals 

The larger animals, including cattle, horses, swine, and others, 
are often infested with sucking lice, whicli frequently cause grtait 
irritation. Several species are common. 

The Short-nosed Ox Louse (Hwmato- 
pinus enrysterniis Nitzsch) is slaty in 
color, one eighth to one fifth of an inch 
long and about half as broad. Usually it 
is most troublesome on the neck and 
shoulders. 

The Long-nosed Ox Louse {Ilwmatopinus 
vituli Linn.) is slender, one eighth of an 
inch long. Its head is distinctly elongated. 

The Hog Louse {B(smatopinus urius 
Nitzsch) is gray, one fourth of an inch 
long, the body broadly elliptical, the 
head narrow. Badly infested pigs fail to 
make proper gains in weight. 



Fro. 600.— The Short-no.sed 
Ox Louse. Enlarged and 
natural size. Original. 
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For all of these pests, treatment consists in the application of suit- 
able contact insecticides, which may be kerosene emulsion, tobacco 
extract,' or various ointments. Kerosene emulsion 
should be prepared by diluting the stock emulsion 
with 8 or 10 parts of water. Black leaf 40,” or 
“ nicotine sulphate,” is diluted at the rate of 1 part 
to 800 of water. 

Biting Lice on Domestic Animals 

Various species of flat-bodied, broad-headed, 
biting lice infest the larger animals. They feed 
on the rough parts of the skin and on the hairs, 
and cause considerable irritation, though they do ^ qx 

not suck the blood. Commonly they are spoken Lousc. EnlarRed 
of as the “little red lice,” as distinguished from and natural size, 
the bluish sucking lice. All arc mernlxTs of the 
genus Trichodectes. T. {icalaris Nitz. inh'sts catlk* ; T. parunipilosiis 
Piag. is common on the horse; T. spfutrocephahis Nitz. is found on 
the sheep. 

Washes of kerosene emulsion or tobacco extract are effective, as 
described for sucking lice. 



The Cattle-tick {Margaropm anmdatm Say) 


Throughout many of the Southern states cattle are subject to a 
fever which is transmitted by a ti(;k. l^normous losses arc caused 
each year by the work of this pest. 1 he tick 



Fig. 602. — The Cattle- 
tick. Slightly enlarged. 
Original. 


which serves as a carrier for this diseases is a 
dark-bodied, eight-legged creature, and goes 
through a peculiar life round, "fhe adult 
engorged female drops from the cattle to the 
ground and lays its eggs. These hatch into 
“seed ticks,” which then crawl up on the 
nearest herbage and wait for cattle to come 
along. Once back on an animal host, they 
go tlirough their life round to adult. 
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Control is based on keeping cattle out of tick-infested pastures lonj; 
enough to starve out all the seed ticks. The latter do not go in search 
of a host, but wait for it to come. Luckily this scheme works in wc'll 
with various desirable crop rotations. 

In the case of range animals, dipping or spraying to kill the ticks 
on the animal is resorted to. 

The Sheep Tick {Mehphaguii ovinus Linn.) 

Degenerate, reddish or brownish, flattcuu'd ius(H;ts, one fourth of an 
inch long or less, suck the blood of .sheep and lambs. Tlu'y an* especially 
injurious to the latter. The pest is most 
numerous in the spring months. Th(^ 
entire life round is spent on the sheep. 
While this species belongs in the order 
of flies, the adults arc entirely wingless. 

Sheep should be dipped after shearing. 
Various substances are on the market for 
this purpose. Or, one of the, commercial 
tobacco extracts may be used, following 

Enlarged and natural aiiic. instructions iirintcd on the container 

Original. in which the material is sold. 

The Sheep Scab-mite {Psoroptes communis Furst, var, avis) 

Small, sucking mites breed in large numbers under scales or crusts 
formi’d on the skin of sheep. There is violent itching, and tht' 
wool looks rough and ragged, often sticking together in places, 
or falling entirely out. Attack is usually confined to the neck, back, 
and rump, the under parts being more or less free of the mites. 
: The mites are exceedingly small, and swarm around the edges of the 
scabs. 

Dipping of infested animals is the only thorough remedy. The 
same materials are used as in dipping for the sheep tick, the one dip 
serving to kill both insects. 
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Biting Lice on Poultry 

Several different species of biting lice affect poultry, including the 
genera Menopon, Lipeums, and otluTs. They vary in particular 
characteristics, but all are alike in the fact that they do not suck the 
blood of their host, but cause injury 
by eating the surface of the skin jind 
the finer parts of the feathers, and 
by the liny pricks of their sharp 
claws as th('y move about over their 
host. On young chicks their irrita- 
tion may readily prove fatal. 

The eggs or “ nibs ” are laid on 
the feathers, and in warm weather 
hatch in ten days. Both young and 
adults are apt tb be espeiually active 

at night, crawling over the i)erches Fig. ()04.-A Chicken Louse, Li- 

. • p / I i iwtirns iHirmhUis. Kniarged and 

and inovinK from one fowl to Original. 

another. 

Tn'atinent must include both the poultry house and the fowls in 
order to be entirely effi'ctive. The lattiT may b(* dustc'd with a mix- 
ture of 10 pounds of sulphur to } buslud of air-slaked lime. The 
same material may be u.si'd in th(‘ house, taking care to get it into all 
cracks, and mixing it with the dust bath. A more elective measure 
for the house is spniying with lime-sulphur solution or 10 per cent 
kerosene emulsion. Treatment of the fowls should be repeated at 
the end of a week or ten days. 

The Chicken Mite {Dermunumu'^ galliiuE Redi.) 

Several species of mites attack poultry, Init thi' commonest is the 
one here described. It is a minute, eight-legged creature, one twentieth 
of an inch long, normally grayish in color but api)earing red when tilled 
with blood. It has sucking mouth parts. 

Eggs are laid in droppings or in places where dirt has accumulated, 
and the young feed at first on such substances. Later they crawl on 
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hens or young chicks, but they do not remain on them all the time, 
usually feeding only at night or when a hen is on a nest, and hiding in 
cracks in the henhouse during daytime. Often they will be found 
during the day clustered in little colonies on the under side of porch(\s, 
especially in crevices in the wood. 

In control the first measure is a thorough cleaning up of the poultry 
house. Then .spray the interior with lime-sulphur solution or with 
20 per cent kerosene emul.sion. The spraying 
treatment should Ixi repeated after a few days. 

The Itch Mite of Poultry {Cnemidocoptes inulam 
Robin.) 

This pest is related to the common chickt'ii mit(', 
l)ut attacks ratluT the legs, the comb, or the neck, 
where it Imrrows under th(‘ skin, causing a scaly 
cru.st to form. 

Dry, sunny (juarters should be j)rovid(Hi for 
fowls attack(‘d. The legs or otluT aflected parts 
should be washed in warm .soap and water, followed l)y the appli- 
cation of a suitabh' ointment, which should 1)C om^ containing 
sulphur. 

Another species, Cnemidocoptes gallimR Railliet, causes such irrita- 
tion that the fowls pull out their featlu'rs ; or the feath(*rs bn'ak off. 
A whitish, powdery .substances will Ix^ found in the base; of the; quills, 
and in this the lice live. 

Clive the same treatment as for the other itch mite, just describeal. 

The Cuban Hen Flea (Argnpsylla (pdlinacea West.) 

In the Southern states this .species of flea .seriously infests fowls 
and .sometimes is a nuisance to man. On fowls, the fleais collect in 
large numbers on .spots bare of feathers, such as the comb or wattles, 
bury their .sucking mouth parts in the flesh, and stick so tight that 
they can hardly be dislodged. The young develop in waste matter 
in the nest or on the ground. 

The remedies are suitable ointments or washes. 




Fig. OO.'j. — The 
(.’hirkoii Mit('. 
EnhirKf'd and 
natural .size. 
Original. 
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Horseflies, or “ Gadflies” (Tabanidw) 

Horses and cattle, and often other animals as well, are persecuted 
by various species of large, two-winged flies, which alight on the head, 
neck, back, or flanks, and torment the animals by piercing the skin and 
sucking the blood. The pests arc capable of causing noticeable loss of 
flesh, not to mention the unpleasant effects on the animars disposition. 

These flies have no connection with the bots or grubs found in the 
stomach of the horse or under the skin of the back of cattle. Their 
sole injury is that caused by their bites. Tlieir young live in pools 
or running streams, and their eggs are laid on leaves or twigs over- 
hanging the water. 

Various oils may be applied to the animals, to drive away the flies. 
One method is to spray them with k(n-o.sene emulsion, diluting the 
stock with 10 parts of water. 


The Horn-fly {Lypenma irritanH Linn., formerly Ilmiatohia serrata) 

The horn-fly is a biting insect about the size of a common house fly 
but more slender, and injures cattle by swarming on them in large 
numbers, biting and annoying 
them severely. The fly gets its 
name from its habit of resting 
in clusters around the base of 
tlu; horns, where it cannot be 
dislodged by its host. It does 
not feed at this point particu- 
larly, but rather on the flanks, 
l)elly, and wherever opportunity 
offers. 

There arc several generations 
annually. The larva is a small maggot, and lives in moist, fresh dung. 

If all dung is collected frequently and spread out to dry, the maggots 
will be killed. Cattle may be protected by repellents, among which 
fish oil or train-oil is the best. Kerosene emulsion, applied with a 
spray pump, will kill such flies as it hits, and will give protection for 
two or three days. 



Fio. 600 . — The Ilorn-fly. Enlarged and 
natural size. Original. 
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Selandria vitis, Rpt. N. J. State Ent., 1889, page 304. 

Sibine slimulea, 4th Rpt. Minn. State Ent., ptigos 98-99. 
Silvanus surinamensis, N. C. Exp. Sta. Bull. 203. 

Siphocorijne avencc, Colo. Exp. Sta. Bull. 133. 

Sitones flavescens. 111. Exp. Sta. Bull. 134. 

Sitolroga cerealla, N. C. Exp. Sta. Bull. 203. 

Sphenophorus maidis, Bur. Ent. Bull. 95-11. 

Sphenophorus spp.. 111. Exp. Sta. Bull. 95. 

Sphinx spp., 4th Rpt. Minn. State Ent., page 29. 

Spilonota ocellana, Rpt. Conn. State Ent., 1909, page 353. 
Stomoxys calcitrans, Bur. Ent. Circ. 71. 

Synanthedon pictipes. Bur. Ent. Bull. 68-IV. .. 

Synchlora cerata,' 8th Rpt. N. Y. State Ent., pages 129-133. 
Systena hlanda. Bur. Ent. Bull. 23. 
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Systena spp., 23d Rpt. 111. State Ent., page 107. 

Tahanidce, Ky. Exp. Sta. Bull. 151. 

Tarsonemus wailei, Bur. Ent. Bull. 97-VI. 

Tenebrio molitor, Farmers’ Bull. 45. 

Tenehr aides mauritanicus, N. C. Exp. Sta. Bull. 203. 

Tetranychus bimaculatus, Bur. Ent. Circ. 150. 

Thrips iabacij Fla. Exp. Sta. Bull. 46. 

Thyreocoris pulicaria, Mich. Exp. Sta. Bull. 102. 

Thyridopteryx ephemerwformis, N. J. Exp. Sta. Bull. 181. 

Tihicen septendecim. Bull. 71. 

Ticks : classification, Bur. Ent. Bull. 72. 

Tinea granella, Bur. Ent. Bull. 8. 

Tinea pellionella, Bur. Ent. Circ. 36. 

Tipulidce, Bur. Ent. Bull. 85-VIT. 

Tischeria malifoliella. Bur. Ent. Bull. 68-III. 

Toxoptera graminum, Bur. Ent. Circ. 93. 

Tribolium confusum^ Farmers’ Bull. 45. 

Tribolium navale, Farmers’ Bull. 45. 

Trichobaris trinotata, Bur. Ent. Bull. 33. 

Trichodectes spp., Minn. Exp. Sta. Bull. 48. 

Tyloderma fragarice, Ky. Exp. Sta. Bull. 80. 

Typhlocyba comes, N. Y. Genova Exp. Sta. Bull. 344. 

Typophorus canellus, Maine Exp. Sta. Rpt., 1895, pages 106-110. 
Uranotes melinus, Bur. Ent. Bull. 57. 

Xyleborus dispar, Bur. Ent. Bull. 7. 

Xylina spp., N. Y. Cornell Exp. Sta. Bull. 123. 

Zophodia grossulariee, 4th Rpt. Minn. State Ent., page 214. 
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A 

Abbott’s Sphinx, 273. 

AbdotiK'n, 10. 

AcaiUhiidcR, 28. 

AcantJiOsrdiflcs obtcdus, 805. 
Acoossorirs : 
cut-off, 102. 
extc'iiHiun rod, 101. 
hos('. 102. 
inixinj>; tanks, 104. 
nozzles, 100. * 
spray tanks, 108. 
strainers, 108. 

Acheinon Spliinx, 272. 

Acid, carbolic, enuil.sion, 77. 

hydrocyanic, 82. 

Aclvrin tninutn, 800. 

Acridi(i<t\ 28, 142. 

Acronijctd old ini I a, 275. 

^Qciia rutilans, 234. 

tipnliformis, 248. 

Agitator, 00. 

Aijonoderm pallipi'K, 125. 

Aarilus riifirollis, 214. 

AgrioU’s manrus, 107. 

Agromyza si in pier, 188. 

Agrotis ypsilon, 141. 

Air chamber, 00. 
tubes, 11. 

Alabnina orgillitcca, 175. 

Ah'iirodrs rdporarionim, 205. 
Alfalfa CatcTpillar, 175. 

Leaf-weevil, 102. 

Alfalfa insects (additional) : 
Army Worm, 172, 

Clovi'r Leaf-weevil, 104. 
Clover S(‘ed Chalcid Fly, 220. 
(’utworms, 140.,. 

Fall Army Worm, 178. 
Gard('n WebwoTm, 188. 
Grasslioppers, 142. 


Alimentary canal, 18. 

AUorhina nifida, 824. 

Almond, injury by Thrips, 820 
AhophiUi ponidnrio, 281 . 
Mijpia odomaculafa, 275. 
•American Cockroach, 858. 
Ampdoglyptcr nlcr, 247. 
sisosiris, 240. 

Ampdophagus myron, 272, 
Anophothrips slrialn, 204. 
Anarsid linvdtdld, 248. 

Aiidsd frislin, 100. 

.\natomy of insect. s : 
ext(‘rn;il, 7. 
intern.il, 11. 

Aiu'ylis coni ptd rid, 808. 

iiiihcciddfid, 805. 

.\n>i(mmois Grain-moth, 858. 
.Animal pi'st.-^, 871. 

.\nomala, Li}fht-!ovin}>:, 202. 
Aiionidid lucicold, 2()2. 
nidrgiiidtd, 202. 
iiinhildld, 202. 

Ano))lid(s nidciilipcniiis, 48. 
•Ant : 

I Arfientine, .851. 

Hl.aek, 851. 
charaeferistics, 110. 
Cornfit'ld, 111. 

House, .851. 

Litth^ Red. .851. 

Strawberry root, 220. 
AVinffcd, 88. 

Ant Tape, 852. 

Roi.son, 852. 

.Ants with i)lant lice, 818. 
Antminie, tyi)e.s of. 0. 
Aidlioniyiida', 88. 

Antlionomiis gcdiidis, 208. 

yuddrigibhiis, .888. 

sciddldris, 884. 
aignatus, 887. 
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Anlhrenus scrophnlariae, 357. 
Apatela ohlinlta, 275. 

Aphididoe, charaoteristios, 2S. 
Aplii.s: 

Apple, 31G. 

Bean, 201. 

Beet root, 115. 

Blark Peach, 220, 320. 

Brown Plum, 321. 

(’al)l)a«(‘, 202. 

Cherry, 3 IS. 

('lover, 317. 

T’orn lyoaf, 108 . 

Corn Hoot, 113. 

Cotton, 100. 

(hirrant, 310. 

European Crain, lOS, 317. 
Grapevine. 310. 

CrecMi Peach, lOS, 320. 

Hop. 203. 321. 

Mealy Plum, 321. 

Melon, 100. 

P(‘a, 200. 

Potato, 202. 

Rosy Apple, 317. 

Spinach, lOS. 

Sprint? Crain, 100. 

Strawberry RofA, 220. 

Wheat. 222. 

Woolly Apple, 220. 

Aphix hakrri, 317. 
brasHim, 202. 
forbesi, 220 . 
goHnypH, 100 . 
maidi-radicis, 113. 
maidia, 108. 
persicoe-nioer, 220, 320. 
pomi, 310. 

Tumicis, 201. 
setarifB, 321. 
norbi, 317. 

Apina, 30. 

Apparatu.s, du.stiiiK, 90. 

sprayinti, 02. 

Apple Aphis, 810. 

Ho.sy, 317. 

Woolly, 220. 

Caterpillar, IBal-humped, 271. 
fhireulio, 333. 

Leaf Bucculatrix, 278. 
Leaf-folder, Li^sser, 300. 
Leaf-hopper, 313. 


Leaf-sewer, 305. 

Leaf Skc‘l(‘tonizer, 277. 

Leaf Trumpet Miner, 300. 
Ma{?t?ot, 343. 

Red Buga, 348. 

Tree Borer, 

Flat-headed, 237. 
Round-headed, 235. 
Twig-borer, 2.50. 

Worm, Tjes.ser, 330. 

Apple ins(‘ct.s (.additional) : 
Ationuila.s, 202. 

Bag-worm. .'107. 

Browntail Moth, 292, 

Bud-moth, 208. 

BulTalo Tree-hopper, 253. 

(’igar (’a.se-bearer, 300. 

Climbing (’utworms, 328. 

(’lover Aphis, 317. 

(’odling Moth, 337. 

(’ranberry Spanworrn, 283. 
hilm Spanworrn, 283. 

European Crain Aphis, 317. 

Fall (’anker-worm, 281. 

Fall Webworm, 200, 

Flower Thripa, 331. 

Fruit-tn'<> Leaf-roller, 302. 

Cn>en Fruit Worm, 325. 

Cn'en .June Beetle, 324. 

Cyp.sy Moth, 290. 

Imbricated Snout Beetle, 329. 
Indian Euplioria, 323. 

L<‘iif Crumpler, 297. 

Lime-tree Wititer Moth, 284. 

New York Weevil, .329. 

Oblicpie Banded Leaf Roller, 302. 
Oy.ster-shell Scah‘, 258. 
Palmer-worrn, 278. 

Pear-leaf Blister-mite, 308. 
I’eriodical Cicada, 2.53. 
lhatol Case-be.arer, 307. 

Plum Cureulio, 332. 

Putn.am’.s Se.ale, 2.57. 

Railroad Worm, 343. 

R(^splendent Shield-bearer, 310. 
San .JosA Scah‘, 254. 

Scurfy Sc, ale, 2.50. 

Shot-boH'r, 240. 

Shot Hole Borer, 241. 

Spring Cank(!r-worrn, 279. 
Tarnished Plant-bug, 347. 

Tent Caterpillar, 206. 
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Apple insects (continiml): 

Terrapin Seah', 2()1. 

Tussock Moths, 295. 
Twig-prunor, 251. 

Yellow-necked (kitcrpillar, 270. 
Apricot, injury by Thrips, 329. 

Ar chips argyrospiUi, 302. 

rosnccana, 1S8, .302. 

Argentine Ant, 110, 351. 

Argopsylla gallinacca, 378. 

Argynnis, 34. 

Army Worm, 172. 

Beet, 174. 

Fall, 173. 

False, 274. 

Wheat-head, 214. 

Arsenate of lead, 00. 

with Bordeaux, 80. 

Arsenic, compounds of, 6.5. 

Arsenide of cobalt, 109. 

Arthropods, 5. 

Ash-gray Blisterrbeetle, 144. 
Asp.'iragus Beetle, 1.52. 

T wel V ( ‘-spo t ted , 154. 

Asparagus Miner, 138. 

Aspidiotus ancylus, 257. 
forhfsi, 257. 
ostrmformis, 257. 
perniciosus, 254. 

Assassin bugs, 28. 

Asilidoc, 32. 

Atomizer, 92. 

Atrytone, 34. 

Aulacaspis rosce, 200. 

Australian Roach, 353. 

Autographa brassicce, 178. 
Automatic sprayers, 93. 

Automcris, 35. 

B 

Bacterial diseases of insects, 50. 
Bag-worm, 307. 

Balaninus carycc, 308. 
proboHcideus, 368. 
rectus, 368. 

Bamboo extension rods, 102. 
Banded Flea-be(‘tle, 158. 

Banding trees, 00. 

Bark-beetle, Peach, 242. 

Barley insects (sop Wheat). 

Barley Straw Worm, 130. 
Barred-winged Onion Maggot, 121. 


Barrel pumps, 94. 

Barrier ; 

ant tape, 352. 
oil, 194. 
tanglefoot, 00. 

Bean Aphis, 201. 

Lady Beetle. 118. 

Leaf-beeth', 147. 

L<‘af-rolh'r, ISS. 

Wc'cvil, 305. 

W(‘(‘vil, Four-spotted, 300, 

B(‘an insects (additional) : 
Blistcr-l)ectli“s, 11.'). 

Cutworms, 1 Kt. 

Lima Bean Stem-boror, 130. 
Pale-striped Fl(‘a-be('tle, 157. 
Pea-aphis. 200. 

Pea-moth, 217. 

R(sl Spider. 207. 

Root Maggots, 121. 

Smaller Corn Stalk-borer. 127. 
Striped Canh'ii Caterpillar, 171. 
Zel)ra-caterpillar, 171. 

B<‘dl)Ug, 3.54. 

Bee, illustrated, 39. 

I Beet .Army Worm. 174. 

I Leaf-1 )eetl('. Larger, 147. 
L(‘afhopp('r, 195. 

Webworm, Soutln'rn, 185. 

Be{'t insects (additiornd) : 

Army Worm, 172. 

Blistcr-lx'ctles, 144. 

Carrot Beetle, 124. 

Celery Ja'af-ti('r, ISO. 

Cutworms, 140. 

Fall Army Worm, 173. 

Garden W(‘bworm, 183. 
Grasshoppers, 142. 

Hop Flea-b(vllc, 102. 

Pale-s(rip(‘d Fl(‘a-beetle, 157. 

Hoot lic(>, 115. 

Spinach Flea-bi'etle, 159. 
Leaf-miui'r, ls9. 

Striped Garden Caterpillar, 171. 
Sugar-I)e(>t Webwortn, 184. 
'I’riangular Fh'a-beeth', ItiO. 
Twelvi'-spotted Cucumber Beetle, 
1,52. 

Zebra-cateapillar, 171. 

Be'ctle : 

A.sh-gray Blister, 144. 

Asparagus, 152. 
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Beetle (continued) : 

Banded Flea, 158. 

Beau Lady, 148. 

Bean Leaf, 147. 

Black Blister, 145. 

Blister, 144. 

Buttercup Oil, 145. 

Carpet, 357. 

Carrot, 124. 
characteristic.s of, 28. 

Cherry Leaf, 203. 

Cigarette, 370. 

Colorado Potato, Frontispiece, 03, 
145. 

Confu.sed Flour, 304. 

Cucumber Flea, 150. 

Grape Flea, 204. 

Gray Blister, 145. 

Green June, 324. 

Hop Flea, 102. 

Imbricated Snout, 107, 329. 

Larger Bo(‘t L('af. 147. 

May. 109. 

Xuttall’s Bli.st(T, 115. 

Pale-striped Flea, 157. 

Peach Bark, 242. 

Ilust-red Flotir, 304. 

Saw-toothed Grain. 304. 

Slender Siasl-corn Ground. 124. 
Spinach Flea, 1.")!). 

Squash Lady, MS. 

Strawb(‘rry Flea, 200. 

Leaf, 203. 

Striped Blister, 144. 

Cucumber, 150. 

Flea, f58. 

Sugar-cane, 123. 

Sweet Potato Flea, 101. 

Three-lined Potato, 140. 

ToIkicco Flea, l.aO. 

Tortoise, 154. 

Triangular Flea, 100. 

Twelve-spotted Asp.ar.agus, 154. 
Cucumber, 152. 

Two-striped Sweet Potito, 1,55. 
Western C.abbage Flea, 159. 
Behavif)r of insects, IS. 

Bemhrria marfiinnUi, 234. 

Berry Moth, Grape, 341. 

Bill-bugs, 128. 

Birds, 45. 

Biting insects, insecticides for, 05. 


Biting lico ; 

characteristics of, 24. 
on animals, 375. 
on poultry, 377. 

Biting mouth parts, 8. 

Blackberry Leaf-mimT, 310. 
Pithy-gall, 247. 

Blackberry insects (additional) : 
Auomalas, 202. 

Xegro Bug, 348. 

t)bli(iue Banded Leaf Roller, 302. 
Raspberry By! urns, 312. 
Catie-borer, 245. 
(’aiie-maggot, 245. 

Root-borer, 234. 

Sawlly, 287. 

Spanworm, 327. 

R(‘d-necked Can('-bor(>r, 214. 

Ro.s(‘ .Seale, 200. 

Smeared Dagger, 275. 

Strawberry Crown Moth, 234. 

L(‘af-roll('r, 303. 

Tree ( 'rickets, 252. 

Black Blister-beetle, 145. 

Bla. k Flies, 32. 

Blruikhead ('ranlx-rry Worm, 299. 
Black half <‘.xtraet, 70. 
forty, 75. 

Black-legged Tortoise Beeth-, 155. 

I Black P(>ach ,\phis, 229, 320. 

HlotiUd (/irnKtuirn, 353. 

Bldlld ortnildlis, 35.‘F 
Bldllidfr, 23. 

Bh.s.sds ll•drn|l|('rds, 19.3. 
Blister-be<‘tles, 144. 

Blister-mite, Piair-leaf, 30S. 

Blood of in.seets, 12. 

Blo.s.sorn Midge, Crape, 3.31. 

Blue* vitriol, S5. 

B(jdy walls, 15. 

Boll Weevil, Cotton, 20S. 

Boll-worm, Cotton, 211. 

Bdinhds, 3t). 

Borde.aux mixtun', 85. 

nozzle, 100. 

Borer : 

At)t)le Twig, 2.50. 
t 'lover Root, 1 10. 

('lover .Stem, 127. 

Com Stalk, 1 15. 

(A)tton Sijuare, 213. 

Currant, 243. 
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Borer {contimied): 
destruction of, 61. 
•Flat-headed Apple-tree, 237. 
Grape Root, 231. 

Hop-plant, 136. 

Lesser Pcafdi, 240. 

Lima Bean Stem, 136. 

Peacdi, 237. 

Potato Stalk, 135. 

Prionid, 232. 
protection against, 236. 
Ra.spherry ( 'am*, 245. 
Rasi)l)erry Root, 234. 
Red-neck('d ('ane, 244. 
Rouial-lu'aded At)ple-tree, 2.3.‘x 
Sliot, 24‘l. 

Shot Hole, 241 . 

StnalhT ('orn Stalk, 127, 
S(iuash, 134. 

Stalk, 132. 

Strawberry Grown, 233. 
Sugar-ciUH', 126. 

Sweet Rotato Root, 117. 
Bot-fly : 

Horse, 371. 

Ox, 372. 

Sla'ep, 372, 

Braeonid para.site, 46. 

Bran mash, 68. 

Bristly Rose Slug, ISI. 

Brown Ant, 1 14. 

Brown Plum Aphi.s, 321. 
Browntail Moth, 202. 

Bruch us chincnsis, 366. 
oblcctus, il65. 
pisorum, 368. 
ipuulrimuculatus, 366. 
Brucoph(t{)us fuuchris, 220. 

Brj/ohid }>rntrnsis, 208, 321. 
Bubonic plagiu', 44. 

Bueeulatrix, Api)h'-I('af, 278. 
BucciUatrKr pomifoliclln, 278. 
Buek('t pump, 02. 

Bud Mite, Peach, 331. 

Bud-moth, 208. 

Budworm : 

Tobacco, 213. 

Tobacco Ff^se, 211. 

Buffalo Moth, 357. 

. Tree-hopper, 253. 

Bug : 

Apple Red, 348. 


B«‘d, 354. 

Bill, 128. 

(fliinch, 103. 

False Chinch, 192. 

Four-lined Leaf, 311. 

Green, 106. 

Harlequin Cabi)age, 101. 
.lime, 100. 

Maize Bill, 128, 

Mealy, 206. 

\egro, 348. 

Plant. 221. 

S<iuash, 100. 

Sugar-cane Mealy, 115. 
Tarnished Plant, 102, 347. 
Timothy Bill, 120. 

Buhaeh, 76. 
liuprcslido', 30. 

Burnitjg c.aterpillars, 50. 
Buttercup Oil Be<‘tle, 145. 
Butterflies, charaeteiistics of, 34. 
Byturus, Ra-spberry, 342. 
lii/liirus unicvlor, 342. 

G 

Gal)bagc .\{)his, 202. 

Bug, ilarl('(|uin, 101. 
Gurculio, 137. 

Flca-beetl(\ Western, 150. 
Loopcr, 178. 

Maggot. 118. 

W(4)worni, 185. 

Worm : 

Gro.ss-stri})ed, 177. 
Imported, 176. 

SoutluTii, 177. 

('abbage insects (additional) : 
(hitworms, lit). 
l)iamoiid-l»ack Moth, 178. 
Pah'-stripc<l Flea-licctlc, 157. 
Striped Fle.a-becth', 158. 
Z(4)ra-catcrpillar, 171. 
(\irarla nrdurospila, 302. 

Gadclle. 364. 

('aland ra (jranaria, 364. 

or//m. 364. 

Calico Back. 101. 

('aliroa amnodalina, 289. 
rcrasi, 288. 

('alocampa nahcra, 274. 
('alosonut, 47. 

Cnninala pcllucida, 143. 
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Canarsia hamrnoiidi, 277. 
(’ane-lK)rcr: 

Rasplx'rry, 24.5. 

Rfd-iicck(‘(l, 244. 

Cane (.see Sutjar (’ano). 

CatK'-UiaKXot, Ra.si)l)(‘rry, 245. 
('aukt-r-worin : 

Fall. 2S1. 

S[)ritiK. 279. 

Cnnlliuris: nuthtlli, 14.5. 

(’apitata antriina, 0. 

('(ipslihe, 2S. 

('itnihidtr, .40. 

(’arholatcd \vhit(‘\va.'<li, 242. 
('art)<)li(' acid, cmul.sion, 77. 

for wounds, 474. 
r’arbon bisulphide, M). 

tetrachloride, M. 

('arpenbT .Moth.s, 45. 

(’arpet H(‘('tle, 457. 

('arpDCdjisfi poiiioiiiHa, 447. 

(\arrifui beetle.s, 40. 

C’arrot B('etle, 124. 

('arrot Rust-fly, 122. 

Carrot ins(‘et,s (sei; C<‘lery). 
C’ase-bf*arer : 

(dKiir, .400. 

Pistol, 407. 

Cdssidti hirltldld, 155. 

nifjrlpr.t, 155. 

('at and Dojt Flea, 4.51. 

(.’aterpillar : 

.Mfalfa, 175. 

('ehay, 170. 

C’lov(‘r S(‘ed, 217. 

Forest Tent, 200. 

Crapevine Hojr, 272. 

H(‘dKehotr, 1.S2. 

Melon, 210. 

R(‘d-huinp<‘d Apple, 271. 
Saddle-back, 1S4. 

Salt-mar.sh, 1S2. 

.Striped Carden, 171. 

Tent, 200. 

Yellow-bear, 181. 
Yellow-necked, 270. 

Zebra, 171. 

(Caterpillar (see al.so Worm). 
Catth‘-tiek, 47.5. 

(aiuliflower in.serds (.see Cabbage). 
dt’c idt) rn !/iid(£ , 42 . 

C(4ery Caterpillar, 170. 


Leaf-tier, 186. 

Looper, 178. 

Celery in.seets (additional) : 

(’arrot Beetle, 124. 

Ru.st-fly, 122. 

Striped Carden Caterpillar, 171. 
Zebra-caterpillar, 171. 

CephuH orridrntaiis, 120. 

Ccramhi/cidar, 40. 
demiinna trifurenta, 147. 

(’('reals, insr'cts (.see Ston'd Products). 
Crrrm bubal ua, 254. 

(h'utorhyncna mjxe, 147. 

(’hivbH'uvma cun finis, 101. 

( 'hwto ps is ivn ca , 121. 

(’hafer, Ro.se, 422. 

(’Inileid Fly, ('lov('r Sec'd, 220. 
('ludeididve, 47. 

(’hulcudermus tmcus, 211. 
(’haraetc'ristif's of ins(‘ets, 5. 

Ch('<'S(' Skippc'P, 4.58. 

('lu'rry Aphis, 418. 
l-’niit Maggot, 445. 

L('af-b('('tle, 204. 

Scab', 257. 

Clu'rry in.seets (additional) : 

.\pple Twig-bor('r, 250. 

Browntail Moth. 202. 

Bud-molh, 2f)8. 

Cypsy Moth, 200. 

L('.s.s('r P('aeh-l)oter, 240. 

IN'aeli Bj(rk-beetle, 242. 
Ih'aeh-bor('r, 247. 

P(;ar-slug, 288. 

Plum (’ureulio, 442. 

Ro.s('-ehaf('r, 422. 

S;in .Io.s(i Seale, 2.54. 

Shot-borer, 240. 

Shot Hole Bon'r, 211. 

Terrapin Seale, 201. 

Tu.s.soek Moths, 205. 

ClK'stnut Weevil, 408. 

Larg('r, 408. 

(’hiekens, value of, 57. 

Chicken Mite, 477. 

Chinch-bug, 194. 

Fal.se, 102. 

Chionaspis furfura, 259. 
dhironomid(e, 42. 

Chitin, 15. 

Chloridm vircHcens, 214. 

(Jhry,salis, 20. 
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Chrysomelidoe, 30. 

Chrysomyia macellaria, 374. 
Chryaopa, 48. 

Cicada, Periodical, 253. 
Cicadula, 27. 

Cigar Case-bearer, 306. 
Cigarette Beetle, 370. 

Cimex leclularim, 354. 
Circulatory system, 12. 

Citrus Mealy Bug, 206. 

Cladius pectinicorrm, IKI. 
Cla-ssification, ba.sis of, 22. 
Clavate antenna, 6. 

Clear-wing moths, 35. 

Cleora pampinarut, 283. 

Click beetles, 30, 107. 

Climbing Cutworms, 328. 
Clivina impressifrims, 121. 
Clothes Moths, 355. 

Clover Flower-midge, 210. 

Hay Worm, 186. 
Leaf-weevil, 164. 

Lesser, 166. 

Mite, 208. 

Root-borer, 116. 
Seed-caterpillar, 217. 

Seed ('^haloid Fly, 220. 
Stem-borer, 127. 

Weevil, Flavescent, 167. 
Clover insects (additional) : 
Army Worm, 172. 
Cutworms, 140. 

Fall Army Worm, 173. 
Grasshoppers, 142. 

Northern Grass Worm, 170. 
Cneviidocoptcs galh'nfr, 378. 

mutans, 378. 

Cobalt, arsenide of, 160. 
CoccidiE, 28. 

Coccinellidcv, 30. 

Cockroach : 

American, 353, 

Australian, 353, 

German, 35.3. 

Oriental, 353. 

Cocoons of parasite, 47, 
Codling Moth, 337. 

Coiled Rose Slug, 181. 

Colaapis brunnea, 263. 

, Coleophofa fletcheralla, 306. 
malivorella, 307. 

Coleoptera, 28, 


Colorado Potato-beetle, Frontispiece, 
63, 145. 

Commercial lime sulphur, 70. 

Complete metamorphosis, 10. 
Compre,s.sed air outfits, 08. 

Confu.sed Flour Beetle, 364 
('onotrachf liifi rnilwgi, 336. 

nenuphar, 332. 

Contact insecticides, 70. 

('onlarinia johnsani, 331. 
pi/rirora, 34(). 

.son.ihicola, 210. 

(ritici, 218. 

' ’otitrol of iii.s(‘cts ; 
l)ariditig, 60. 
burning, .50. 
contact in.sccticides, 70. 
covering, 60. 
croi) rotation, .55. 

(h'.stroyitig borers, 61. 
weeds. 57. 

('gg masses, 60. 
f.all plowing, 56. 
farm practice, 55. 
fumigants, 80. 
fungi(“ides with poisons, 85. 
h.'ind picking. 5'.). 
insectici<les. 6ih 
im'chanic.'d means, 5,S. 

])oison in.st'clicidcs. (io. 
protectiv(' wa.shes. 70. 
removing crop renuianis, 57. 
removing dead limbs, 61 . 
repelhmts, 7!). 

stimulating plant growth, 5.S 
time of |)lanting, 57. 
traps, 62. 
use of poultry, 57. 

Copl)er .sul|»hate, 85. 

('optoei/ela hiealar, 1.).). 

( 'optodisea ftplendori/nrl/a, 310. 
('areidu’, 28. 

('oritnehrna pulicarla, 348. , 

('orn Bill-1 mgs, 12S. 

Ear-worm, 211. 

Leaf-at)his. 108. 

Root .\{)his. 1 13. 

Root Webworms, 112. 

Root-worm, Southern, 111 
Western, HI. 

Stalk Borer, 125. 

Smaller, 127. 
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Corn insects (additional) : 

Agonodorus, 124. 

Army Worm, 172. 

Blister-beetles, 144. 

Carrot Beetle, 124. 

Cluneh-lmg, lO.'l. 

Cutworms, 140. 

' Fall Army Worm, 17.'1. 

Carden Wobworm, 

Gra.sshoppors, 142. 

Cround Beetle.s, 124. 

Leatlier Jackets, 1 10. 

Root Maggots, 121. 

Rose-cbafer, 022. 

Set'd-corn Maggot, 121. 

Slender S('ed-('orii Cround-be<‘tle, 
124. 

Spring Crain-aphis, 100. 

Stalk Bon'r, 102. 

Sugar-cane beetli', 120. 
Twelve-.spotte(l ('ucumber Beetle', 
111 . 

Vagabond Crambus, 110. 

Wheat Wireworni, 107. 

White drubs, 100. 

Wireworms, 107. 

Cornfield Ant, 114. 

Corrosive sublimate, 0.^2. 

('os.il' fife, Oo. 

Cotton .\i)his, 100. 

Boll Weevil, 20S. 

Boll-worm, 211. 

Cutworms, 210. 

S(juar('-l)or('r, 210. 

Stainer, 222, 

Worm, 175, 

Ce^tton insects (addition.al) : 

Cowpea Curculio, 211. 

Carelen Weinv'orm, ISO. 

Bale-striped FI('a-beetle, 157. 
I’lafit-bugs, 221. 

Red Si)ider, 207. 

Sharpshoetters, 222. 

Cottony M.'iple-.seale, 200. 
f 'ove'iing for plants, 00. 

Cowpea (vureulif), 211. 

Weevil, 000. 

Cowpea ins 'cts f.see l^as). 

Crarnhus horinvilns, 201. 

lufooif'iius, no. 

muldhilis, 112. 
trisfictus, 112. 


Cramhua vuUnmQellus, 110. 
Cranberry Fruit-worm, 020. 
(iirdler, 201. 

Spaiiworm, 2S0. 

Worm ; 

Blackhead, 200, 

Vellowhead, 000. 

Cranberry in.seets (additional) : 
Chain S{)otted Ceonu'ter, 2S4, 
False .\rmy-wortu, 274. 

Fin* Worm, 200. 

('rapohius itia’<iu(ills, 005. 

( 'rieke'ts, 20. 

'Bree*, 252. 

Criddh‘ mixture', 1 10. 

Crion ris nsporfuji, 152. 

(luodfriui piniclatti, 1 54, 

( Veep of in.s(>e'ts, 1.0. 

Crop rettatiem, 55. 

Cro.s.s-stripe'd Cabbage* Wortn, 177. 
Croton Bug, 050. 

Crown-girdh'i', Strawlx'rry, 200. 
Crown-bore'f, Strawberr.\’, 200. 
Crown Moth, Strawberry, 204. 

( 'rmle oil ('mulsion, 7 1. 

Cnun)>ler, la'af, 207. 

(‘(f/iorcpliftltis rottls, 054. 

('uban lle'ti Flea, 07s. 

C'ue'umber Be('tle. 

Striped, 150. 

Tw<'lve-,s|)e(tt<'il, 152, 

CiK'iimber l'’l('a-b('e(I(', 150. 
('iK'umbe'r in.se'ets (;iildition.'il) : 
Melon .\phi.s, 100. 

Me-lon C.'ite'rpillar, 210. 

Pickle Worm, 215. 

R('d Spide'r, 207. 

Sejuash Bore'f, 104. 

S(jua.sh-bug, 100. 

Sepiash Baely Be'e'tle, 14M. 
Culiritla', 02, 050. 

Curculio : 

Apple*, 000. 

(’.'ibbage*, 107. 

( 'e)W|)e'a, 211. 

( Irafee*, 005. 

Plum, .002. 

Quine'e, 000. 

Rhubarb. lOS. 

('urrulionidfe, 00. 

Currant Aphis, it 10. 

Borer, 240. 
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Currant Fruit-fly, fl40. 

Spuriworm, 282. 

Stein-Kirdlor, 246. 

Worm : 

Imported, 285. 

Native, 286. 

Currant insects (additional) : 
Four-lined Leaf-l)ug, 311. 

San .Jose Scale, 254. 

Terrapin Scale, 261. 

Cut-off, 102. 

Cutworms, 140, 213, 328. 

Cydia niyriaina, 217. 

Cylm Jorniiran'.H.'i, 117. 

Cyrnatoyhora ribearia, 282. 

D 

DagKcr, Smeared, 275. 

Damage by insects, 3. 

Dasyncura l(‘(junu}ilcoln, 210. 

Datana niinintni, 270. 

Delinit(' Mark('(l 'russock Moth, 2!)5. 
Ih'nnnuys.suH yalliniv, 377. 

I hum id fd nr rot is, 303. 

Destroying egg masses, 60. 
w(M'd8, 57. 

DidJu'olira diiodccimpnnctdtd, 111, 152. 
lonyiconiis, 111. 

Ditidfd, 1.50. 

Diner isid riryinirn, 181. 
Diamond-buck Moth, 177-178. 
Didpluinid hyalindfd, 216. 

nitiddlis, 215. 

Diastruyiids tni'tiidus, 217. 

D kit rccd S( t cch a rn I is , 126 . 

zenrolrlld, 125. 

Dichomcris Hynlellns, 27S. 

Dic.yphus minimus, 1<.)5. 

Digestive systc'in, 13. 

Diphddiins dpiu iniicnldlns, 286. 
Diptera, 31. 

Diseases carri<'d by insects, 42. 

Disk nozzle, 100. 

Disonycha tridnynldris, 160. 

xanthomrbvnn, 1.50, 

Dispersal of insects, 40. 

Distillate oil (‘inuksion, 261, 330. 

Dog Fh?a, 354. 

Dolcnis arrensis, 180. 
coll nr is, 180. 

Domestic animal pests, 371. 


Dragon Flies, 24. 

Drasteria crccldm, 170. 
Dry-slaked lime, 70. 

Du.sting apparatus, 00. 

Dysdercus sutnrellus, 221. 

E 

Ear-worm, Corn, 211. 
Eccoptoijdstir ruyulmus, 241. 

Egg parasites, 46. 

I'igg-plant insects (se(5 Potato). 
Eggs of parasite, 47. 

Eight-spot te<l Forester, 275. 
Elnphidion villosum, 251. 
Elnsmopalpus llipioscUus, 127. 
Elaterida:, 30, 107. 

Electro proce.ss, 67. 

Elm Spanworm, 283. 

E m ph yt us cin ci us , 181. 

Enipoasca mali, 313. 

Emprid maculata, 288. 

Fanulsion : 

carbolic a<ad, 77. 
crude oil, 74. 
distillate oil, 261, 330. 
kerosene, 73. 
liii.secd oil, 74. 

Enurmonid inkrstincfdiid, 217. 

prunirorn, .33'.). 

Endi’lomyid rosa', 181. 

Enemies of instvts, 45. 

Eninmids subsiipturius, 283. 
E/dirsf/d I'Uf/tnir/ld, .360. 
Kpicd'rus iml>ri<'(ilu-'<, 167, 320. 

E pirn did cinend, 145. 

/>( nnsylrnnicd, 145. 
riltdtd, 144. 

Epildclind Innridis, 148. 

fnrrnpid, l lS. 

Epilrix cucumrris, 156. 

purruld, 1-50. 

Eporlira cunudensis, 346. 

Erannis filidi'id, 284. 
Erionimpoidrs ccrasi, 288. 
Erioiihycs pyri, 308. 

Esophagus of insects, 13. 
Estiymnie acm’d, 182. 

Euddinus prolchs, 1.88. 

Eudemis rdcciniand, 2t)0. 
Eulcconinm niyrofdsciatuni, 261. 
Euphoria inda, 323. 
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Euphoria. Indian, 82d. 

K u proct is cli riisorrha'a , 292. 
Europ('an Fruit Lc'caniuin, 200. 
Fruit-.scalo, 257. 

(drain .\i)liis, 19, S, dl7. 
(Jrain-rnoth, .'159. 

Eurj/ntits runjihvmv, 175. 

Eutittix Icnvlhi, 195. 

Euthrips iticotidiKF, 204. 
ppri, ;12!1. 
frit id, 20. :m. 

I'Ji'crtjcsIis rimosalis, 177. 

Extension rods. 101. 

External anatomy, 7. 

Eyes, struetur(', 7. 

V 

Fall .Vriny Worm, 17d. 
f’iinkcr-worm, 2, Si. 
plowin^f, 50. 

Weljworm, 290. 

Fal.se Army-worm, 274. 

Hudworm, 'rohaeeo, 211. 
(’hineh-l)im, 192. 

F.arm practice, 55. 

Fat l>odi(‘S, 14. 

Femur, 9. 

Fever, malarial, 4.‘1. 
spotted, 44. 
typhoid. 42. 
yellow, 44. 

Fidid viliddfi, 224. 

Field eroi) insects, 107, 

Filiform .antenna, (>. 

Fire Worm, 299. 

Fish, Silver, .‘157. 

Flat-head<'(l ,\pplr>-tree llorer, 247. 
Flavescent Clover-weevil. 107. 

Flea : 

carrier of dis(*.a.se, 44. 

Cat and Dofj;, 1154. 
characteristics (jf, dO. 

Cuban Hen, .■17S. * 

House, ,‘154. 
illustr.ated, dO, 

Flea-beetle ; 

Banded, 15H. 

(hieurnber, 150, 
drape, 204. 

Hop, 102. 

Palos triped, 157 


Potato, 150. 

Spinach, 159. 

Strawberry, 200. 

Striped. 15S. 

Sweet Potato, 101, 

Tobacco, 159. 

I Tomato, 150. 

' Triangular, 100, 

! WestiTu CabliaRc, 159. 

I' lour Beetle : 

(’onfn.sed, .'104, 

Kust-red, :104. 

I Flour Moth, Mediterranean, 360. 
Flower-nndK<‘, Clover, 219. 
Flower Thrips, 20, 3.11. 

I dy : 

(’arrot Rust, 122. 
characteristic.s of, 31. 

Clover Seed Chalcid, 220. 
Currant Fruit, 340. 
dad, 379. 
drape Saw, ‘2S7. 
dreenhou.se White, 205. 
He.ssian. 139. 

Horn, 379. 

Horse, 379. 

Hor.se Hot, 371. 

House, 42. 349. 

Ox Hot. .172. 

Haspb(‘rry Saw, 287. 
Screw-worm, 374. 

Sheep Hot. 372. 

Stable, 349. 

Strawberry Saw, 288. 

'I’obacco Suck, 195. 

Western dra.ss-stem Saw, 129. 
Wh(‘at Saw, 180. 

I' ly poison, 350. 
dourest Tent ( ’aterpillar, 209. 
Fon'stcr, Eight-spotted, 275. 
Formalin and milk, 3.50. 
Forinicina, 39, 110. 

Foot of imsect, 10. 

Four-lined Leaf-bug, 311. 
Four-spotted Heap Weevil,, 366. 
Fruit-fly, Currant, 346. 

Fruit insects, 224. 

Fruit Maggot, (Cherry, 345. 
Fruit-tree Leaf-roller, 302. 

Fruit- worm : 

Cranberry, 326. 

Gooseberry, 320. 



INDEX 


401 


Fruit-worm (continued ) : 

Green, 325. 

Tomato, 211. 

Fumiftants, 80. 

Fumigating tub, 200. 

Fumigation : 

greenhouse, 83. 
house, 83. 
nursery stock, 82. 
tobacco, 83. 

Fungieid(‘s with posions, 85. 

Fungous diseases of insects, 50. 
Functions of stages in growth, 20. 

G 

Gadflies, 379. 

GaleruceUa cavicolHs, 203. 

Gallinippers, 110. 

Gall-maker, Grape-cane, 246. 

Ganglia, 14. 

Garden insects, 107. 

Webworm, 183. 

Gas, fumigating, 80. 

Gasoline sprayers, il7. 

Gastrophilus equi, 371. 

Geared spray('rs, 90. 

General feeders, fruits : 

Anomalas, 202. 

Bag- worm, 307. 

Hrowntail Moth, 292. 

Buffalo Tree-hopper, 253. 

Chain Spotted Geometer, 284. 
Climbing Cutworms, 328. 

Clover Mite, 321. 

Cottony Maple Scale, 200. 
Cranberry Spanworm, 283. 

Elm Spanworrn, 283. 

European Fruit Lecanium, 200. 

Fall Webworm, 29(). 

Flower Thrips, 331. 

Forest Tent Catf’rpillar, 209. 
Fruit-tree Leaf-roller, 302. 

Green .lune Beetle, 324. 

Gypsy Moth, 290. 

Imbricated Snout Beetle, 329. 
Indian Euphoria, 323. 

New York Weevil, 329. 

Oblique Banded Leaf Roller, 302. 
Oyster-shell Scale, 258. 

Periodical Cicada, 253. 

Putnam’s Scale, 257. 

Red-humped Apple Caterpillar, 271. 
2 D 


Red Spider, 322. 

San Jos6 Scale, 254. 

Tarnished Plant-bug, 347. 

Tent C.aterpillar, 266. 

'Ferrapin Scale, 201. 

Tree Crickets, 252. 

Tussock Moths, 295. 
Twig-pruner, 251. 

Yellow-necked Caterpillar, 270. 
General fecahTS, garden : 

Army Worm, 172. 

Banded Flea-beetle, 158. 
Blister-beeth's, 144. 

Ceh‘ry Leaf-ti»'r, 180. 

Chain Spotted Geometer, 284. 
Cutworms, 140. 

Fall Army Worm, 173. 

Gardeji Webworm, 183, 
Grasshoppers, 142. 

Hedgehog Caterpillar, 182. 
Imbricated Snout Beetle, 167. 
Onion Thrips, 204. 

Pale-striped Flea-I)eetle, 157. 
R('d Spider, 207. 

Salt-marsh Caterpillar, 182. 
Spinach Aphis, 198. 

Stalk Borer, 132. 

Striped Gardc'u Cati'rpillar, 171. 
Tarni.shed Plant-bug, 192. 

White Grubs, 109. 

Wire worms, 107. 

Yellow-bear Caterpillar, 181. 
Zebra-caterpillar, 171. 
Geniculate antenna, 6. 

Gromefridte, 36. 

German Roaeh, 353. 

Giant Water Bug, 27. 

Girdler.: 

Cranberry. 231. 

Currant Stem, 240. 

Grapevine, 247. 

Strawberry Crown, 230. 

Twig, 250. ^ 

Gizzard of insects, 13. 
of cricket. 14. 

Golden Tortoise Beetle, 155. 
Gooseberry Fruit- worm, 326. 
Gooseberry insects {.see Currant). 
Gouger, Plum, 334. 

Grain Aphis : 

European, 198, 317. 

Spring, 190. 
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Grain Beotlo, Saw-tootJiod, .‘ifil. 

Grain insocts Js^'o Ston'd Prod- 
ucts). 

Grain Moth : 

Angouinois, d5S. 

I'Airopoan, 350. 

Grain weevils, 301. 

Graiuirj' Wi'evil, 301. 

Grapt' Horry Moth, 311. 

Blossom Midn(', 331. 

Gano ( Jall-mak(‘r, L?10; 

Colaspis, 203. 

(hirculio, 335. 

Flca-heoth', 201. 

L('af-f()ldor, 303. 

Loaf-hoppor, ill 1. 

Loaf Skolotoiiizor, 270. 

Phylloxera, 227. 

Plume Moth. 301. 

Root-borer, 231. 

Root-worm, 221. 

Sawfly, 2<S7. 

Gra |)0 insects (additional): 

Al)l)ott's Sphinx, 27il. 

Achf'rnon Sphinx, 272. 

Anonialas, 202. 

Apple Twiu-borer, 250. 

Cottony Maple S'‘ah', 200. 
Ei^^ht-.s[)^)tted Fore.ster, 275. 

Prionid Borer.s, 2il2. 

Ro.se-chafer, il22. 

San .Jo.se Scale, 251. 

Spotted Pelidnotti, 202. 

Tree (’rick<'ts, 252, . 

Grai)evin(' Afjhis, illO. . 

Girdler, 217. 

IIo« Caterpill.ir, 272. 

(/rtipholilh Uhr., il5, 

Gra.sshoppers, 112. 

Gra.s.s-.ste?n Sawfly, Western, 12!). 

Gra.ss Thrips, 201. 

Worm, Northern, 170. 

Gras.s insects (addi|ional), (see d’im- 
othyj. 

Gray Blister-beetle, 145. 

Gn'ori Bu>?, 100. 

Fly, I OH. 

Fruit Worm, 325. 

Grcerdiouse fumigation, H3. 

Greenhouse Leaf-ti('r, 180. 

Thrips, 203. 

White-fly, 205. 


Groenhoiisf' in.s(>cts (additional) : 
Climbing Cutworms, 32.S. 

M<'aly Buk, 200. 

()bli(iu(‘ Banded Leaf Holler, INS. 
Onion Thrips, 201. 

Red Si)ider, 207. 

Spinach . Vphis, I OS. 

Green .June Beetle, 321. 

Peach Ajdii.s, lO.S, 320. 

Ground beetle, 30. 

Seed-coni, 121. 

Grul)s, Whit<', 100, 225. 

(IrullidiF, 23. 

Gypsy Moth, 200. 

II 

Ifirmatohid sernihi, 370, 
ll(rtn<it(>i)lin/s furysternus, 374. 
iiriu.s, ,371, 

I'itiill, .374. 

Ildllica clddylK'd, 204. 

iiinild, 2<10. 

Hand piekinji, 50. 

Hand pumi)s, !)2. 

Ilarhsiuiii (’abbat'e-bu«, 1!)1. 
Ifdryiidud'iis itiiiculdld, 2SS, 

Ildi-riaiiKf diiicricdiid, 270. 

Hawk .Moths, 272. 

Hay Worm, Clovia-, ISO. 

H(‘ad, appeiidaj'e.s, 7. 

Hearing, or^ians of, 10. 

Heart of insects, 12. 

Heat tn'atnient, for jjrain insect.s, 
301. 

He<lnehoK Caterjiillar, 182. 
flclidthu dhs<dc(d, 211. 

Ih'h'nthrip.'i h(P.morrfd)i<ldh!i, 20iF 
Helh'bore, OH. 

Ifrllitld undid i'i, 1H5. 

Ifcmrrncdm i)d ua/e/au, 10, 205. 
drfin-ild, 205. 
lidicosfiijniii, 205. 

Heiniptera, 20. 

Hen Flea, Cuban, 37H. 

Hessiau-fly, 130. 

Ildiror.ordylm malinuH, 348. 
Heteroptera, 27, 2H. 

HexaKonal disks, 'Pool, 110. 

Hickory Nut W<‘evil, iJOH, 
HiKh-pres.sun; nozzle, 101. 

Hog Lou.se, 374. 
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Honio-mado lime sulphur, 
concentrated, 71. 
regular, 73i 
Homoptera, 20, 27. 
Honeydt'w, IHS. 

Hoj) Aphis, 203, 321. 
l<’lea-h(rtl(>, 102. 

Plant Pon-r, 130. 

Snout -mot li, 170. 
Jlopp('r-dozcr, 143. 
Horizontal pumps, 05. 
Horn-fly, 37!). 

Horn Worms, 108. 

Horse Hot-fly, 371. 
Horseflies, 370. 

Hose, 102. 

House Ant, 351. 
riea, 354. 

Fly, 42, 340. 

Mosquito, 350. 

Poach, 353. 

Household Pe.sls, 340. 

ijnloptcruH (irii)nlini.'f, 321. 
Ilndrario imtunttis, 1.30. 
Hydro(^vanit* acid gas, .S2. 
JljjJasditus ohsruriis, 110. 
Hymenopt(‘ra, 30. 

If !/ pc no humiili, 170. 

H yphantria ciiiirn, 200. 
Ilnpodeniia lincola, .372. 
Hypopharynx of in.sects, 8. 
Ilijpsopygia coaUid.'t, 180. 


IchncuMonuhp, 37. 

Imbricated Snout Beetle, 107, 320. 
Ineoinpleto metamorpho.sis, 20. 
Indian Euphoria, 323. 

Indian-meal Moth, 301. 
Importation of insect pests, 40. 
Imported Cabbage Worm, 170. 

Currant Worm, 285. 
Insecticides, contact, 70. 
general principle.s, 03. 
poi.son, 05. 

Insects, eharactt'ri.stics of, 5. 
Insi'cta and di.sease, 12. 

In.sects : 


Insect f)utbreaks, 3. 

Insect i)o\vder, 70. 

Instinct of in.sects, 18. 

Internal anatomy of in.sects, 1 1. 
Interrelations of in.sects, 40. 
Intestines of insects, 14. 
Iridoiiij/rmcx limnid.'i, 1 10, 351. 
Iroti extcn.sir)/i rods, 101. 
i.sh) imheUa, 182. 

I^osanin (jmndc, 131 . 
h)rdci, 130. 

Iridci, 12!). 

Itch Mite, of l^)ultry, 378. 
IthyccniK uorchonicensis, 239. 
Itonida tritki. 218 . 

J 

Jtinus integer, 240. 

.larring in.sects, 333. 

Jnssidec, 27, 222. 

Jim.son was'd, 351. 

.Joint-worm, 12!). 

.June Beetle, Creen, 324. 

.June Bugs. 10!). 225. 

K 

Katydids. 23. 

Kero.s('ne emulsion, 73, 74 
Kidneys of insects, 14. 
Knapsack pum|), !)3. 

L 

Labium of insects, 8. 

Labrum of insects, S. 

Lace bugs, 28. 

Lach nosier nn fiisen, 109. 

si)p., 29. 10!). 225. 

Lady Beeth'. 30. 

Bean. 148. 

S<iua.sh, 118. 

Lamellate antimna, 0. 

Langur id inozardi, 127. 
Laphggma erigua, 174. 

frugi perdu, 173. 

Largi'r B<'et iTeaf-beetle, 14L 
Chestnut WcM'vil, 308. 
Lnria pisoruni, 308. 

Larva, defined, 1!). 

La.siocnm pidrr, 30. 

Lasindenna serrkorne, 370. 
Lasius niger amerkanus, 114. 
Laxipe^fresia. interstinctana, 217, 


domestic animals, 371. 
garden and field cnu)s, 107. 
household and ston’d products, 349. 
orchard and small fruits, 224. 
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Laspcyrcsia prunirom, 339. 

Lead arseiiato, dd. 

L('af-apliis, Corn, 19S. 

Leaf-aphis (st'e Apliis). 

Loaf-b(’('tl(' ; 

Bean, 147. 

Cherry, -(>3. 

Lar^^er Bec't, 147. 

Straw! )erry, 293. 

Leaf-beetle (s(‘e Ileeth')- 
Loaf-l)U^, Four-liiK'd, 311. 

Lf'af Cnuiipler, 297. 

L('af-f(»ld('r ; 

Crape, 303. 

Lesser .\l»ple, 300. 

Li'afhopper : 

.\pph‘, 313. 

Beet, 19.'). 

Crape, 311. 

Leaf-miner : 

.\pple Trumpet, 309. 

Hlaekberry, 310. 

Spinach, 1S9. 

'robaeco, IS!). 

Leaf-roller : 

Bean, ISS. 

Fruit-tree, 302. 

Oblicjue Baiifled, ISs, ,302. 
Strawberry, 303. 

Leaf-sewer, .Apple, 30,'). 

Leaf-tier : 

Celery. ISO. 

CreenhoU.se, IKO. 

I.eaf-weevil : 

.Alfalfa, 102. 

ClovrT, 104. 

Lesser f'lrjver, 100. 

Leaf-weevil tsee Weevil), 
fa-atlier .laekets, 1 10. 

Lt III III 11 III riiriii, 200 . 

Leeanium, Furopean Fruit, 20t). 

Lf'H,, structure of, 9. 

[jciiin Iriliiicntn, 140. 

Lepi(|(,pter;i, ,33. 

Lf fiiihisiiphfK ulnii, 25H, 

Lcpismn Kiirrlinriiui, 3.')7, 

Li ptiiiDlarsa ilfri nilinnila, F rf)nti.spirre, 
03, 14.T 

Lesser Ap[)le I>eaf-fol(ier, 300. 

-Apple Worm, 339. 

Clover Leaf-weevil, 106. 
Peach-borer, 240. 


Lcthocerus americnnm, 27. 

Leuainia nnipunrta, 172. 

Lice : 

Biting, on animals, 375. 

on poultry, 377. 

Ho«. 374. 

Lonn-nosed Ox, 374. 

Plant (see Plant Lice). 

Poultry, 377. 

Short-no.sed Ox, 374. 

Sucking, on animals, 374. 
Li^ht-lovin« .Anomala, 202. 

Liiiynis yihhiisus, 124. 
niyici'iis, 123. 

Lima Bean Stem-ltorer, 130, 

Lime, dry-slakeii, 79. 

putty. SO. 

Lime suli)}Mir : 

dilution table, 72. 
self-boiled. .SS. 

solution, 70. 
summer streimth, S7. 

Lime-tree Winter .Moth, 2H4. 

Linseeil oil emulsion. 74. 

Li pi'll ri(s ntriiihilis, 377. 

Little He«l Ant. .351. 

1,1 XUS I'll linn' US, 13S, 

Liiruntiilir, 23. 
lyocuats, 142. 

Ivonn-riosed Ox Lous(', 374. 

Looper : 

C;il)ba)ze, 17S. 

Celery, 17 h. 

Looper (see Spunworm, Canker-worm). 
Ivouse : 

HoK, 374. 

LoiiK-uosed Ox, 374. 

Short-no.sef| Ox, 374. 

Louse on pl.ants (.see .Aphis). 

Ijiixosti'ip' simHalis, IH3. 

.Hfirliritlis, 1H4. 
fjUijaiiilir, 2K. 

Ly(/iil<-(t tncndax, 34H, 
fjvyuH {niu'tus, 34S. 

priitrnsis, 192, 347. 

Lyrnontriidir, 30, 

Lypcroftin irrlfans, 379. 

M 

Macrohofiu unkolor, 144. 
Macrodactylm suhspinosus, 322. 
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Mncroniphurn cercalis, 222. 
fjranaria, 222. 
pisi, 200. 
tiolanifolii, 202. 
viticola, .310. 

: 

Ai)i)l(', 343. 

liurrod-wiiiK''^ Onion, 121. 
Cahhiigo, US. 

(’arrot, 122. 

( ’herry Fniit, 345. 

Onion, 120. 

Ilaspl)crry Caiu', 245. 

Sood-corn, 121. 

W’hoat-stc'iii, 131. 

Muizo Hill-bug, 12S. 

Midacosonio (imcricfUKi, 200. 

ditintrio, 200. 

Malarial fovcr mosquito, 43. 
Mallophaga, 24. 

Malphigian tubes, 14. 

Mnmentrd lc{]iiima, 171. 
pida, 171. 

Mandibles of inseets, H. 

MantidtE, 23, 

Margaropus onnulaius, 375. 

Mash, poison bran, OS. 

Maxillaj of insoct.s, S. 

May Ix'etles, 100, 225. 

Miiydiola dvdrudor, 130. 

Meadow Maggot, 110. 

Meal 8nout-moth, 302, 

Mealworm, Yellow, 300. 

Mealy Bug. 

Citrus, 200. 

Sugar-eane, 115. 

Mealy Plum Aphis, 321. 

Measuring Worms (see Spanworm). 
Mechanical means of control, 50. 
Medical Entomology, 42. 
Mediterranean Flour Moth, 300. 
Mdanoplus fcmur-ruhnim, 142. 
Mdanolm communis, lOS. 

Mdiana albilined, 214. 

Mdittia satyrinifonnis, 134. 

Mdae angusticollis, 145. 

Mdoidw, 144. 

Melon Aphis, 199. 

Caterpillar, 210. 

Melon insects (additional) : 
Cucumber Flea-beetle, 156. 
Pickle Worm, 215. 


Red Spider, 207. 

S(iuash Borer, 134. 

S(|uash-l)ug, 100, 

Scjua.sh Lady Beeth', 14S. 

Stripi'd Cucumb('r Beetle, 150. 
Twelve-sr)otted Cucumber Beetle, 
152. 

Mdophngua otinius, 370. 

Mcmythruti polish'formis, 231, 

Mcnopon spp., 377. 

Meromyza amcrirano, 131. 

Mdtdlu.s rnhi, 310. 

M(‘tamorpho.si,s, complete, 10. 
incomplete, 20. 

Midg(' : 

('lover Flower, 210. 

Crape-blossom, 331. 

Pear, 340. 

Sorghum, 210. 

Wheat, 2 IS. 

Migratory Locust, 143. 

Minrola indigindla, 207. 

Vdccinii, 320. 

Miner ; 

Apj)le Leaf Trumpet, 300. 
Asparagus, 13S. 

Blackberry Leaf, 310. 

Spinach Leaf, ISO. 

Tobacco L<'af, ISO. 

Mite : 

charactc'ri.stics, 5. 

Chicken, 377. 

('lover, 20S, 321. 

Depluming, 37S. 

Itcii, of Poultry, 378. 

P(‘ach Bud, 331. 

Pear-leaf Blister, 308. 

Sheep Scab, 37(). 

Mixing tanks, 104. 

Molasses, added to poison spray, 205, 323. 
Moniliform antenna, 0. 

Monomorium minutum, 351. 

pharaonis, 351. 

Monophadnoides rnhi, 287. 

Monoptilota nubildla, 130. 

Monoxia pnndicoUis, 147. 

Mosquito : 

disease-carrying, 43. 
fumigants, 351. 
house, 3.')0. 
illustrated, 32. 
malarial, 43. 
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Moth : 

Angouiiiois drain, 85S. 
Browiitail, 

Hud. 29S. 

JhifTalo, do7. 
characteristics, d4. 

('loth('s, 45.5. 

C’odlitiff, 347. 

Definite-marked Tussock, 2!)o. 
Diamond-haek, 17S. 

European drain, 859. 
drar)e BiTry, 841. 
drape Plume, 801. 
dypsy, 290. 

Hop Snout. 17!). 

Indian-meal, 801. 

Lime-tree \\'int('r, 2S4. 

Meal Snout, 802. 
.Mediterranean I'lour, 800. 

IVa, 217. 

Peach d'wie, 2 is. 

Rusty Tus.sock, 295. 
Strawljerry drown, 281. 
Tu.s.sock, 295. 

Whit(!-marke(l Tus.soek, 295. 
Moth balks, 79, 850. 

MoiindinK u|) for l)orers, 289. 
Mouthpurts. IdtiriK, H. 
beeth', S. 
honeybee, !). 
horsefly, !). 
sucking, 9. 

Murgnntiii filulriofiica, 191. 

Mnsra. 42, 84!). 

MuHcidm, 88 . 

Muzu.h cent si, 8 IS, 

/K Tsinr, 19.S, 820. 
rihis, 819. 

N 

Naphthaline, 79, 854, 850. 

Native Currant Worm, 2H0. 
Natural cnemif’s of in, sects, 45. 
Ne^!;ro Bin>:, 84.S. 

Nervou.s system of in.sects, 14, 
New York Weevil, 829. 

Ncznra hilar is, 221. 

Nico-fume, 70. 

Ni(;otine sulphate, 70. 

Noctua dandestina, 140. 
c-nigrurn, 142. 


' Xoduhhr, 80, 140, 82S. 

Nortliern dra.ss Worin, 179, 

S olodoidithv, 8(). 

Nozzl('.s, 100. 

.Nursery stock fumi^alion, S2. 
Nuttali’s Bli.ster-beeth', 145. 

.Nut Weevils, 80S. 

Nytnph, defined, 20. 

Xgsius i riav, 192. 

0 

Oat In.si'ets (see Wheat). 
i)hnu(i hiiiiarii/afa, 215. 
dbli((u<‘ Ban(h;d I.eaf Rolh'r, ISS, 802. 
( )donat;i, 24. 

(Erarithiis spp., 252. 

(Kstnda , .8i{. 
iKstras m is, 872. 

Oil l);irrier, 194. 

( )il Emulsion : 

di.stillate, 201, 880 
kentseiie, 78, 
linset'd, 7 1. 

Oil, repellent, for cattle, 878. 

Onridi I t s ciaijalala, 250. 

Onion Majit^ot, 120. 

Barred-win^tsl, 121. 

Onion 'rhri|)s, 204. 

< )r(4lard insects, 224. 

Ord(‘r.s, defined, 22. 

Oriental Cockroach, 858. 

Orthopteni, 28. 

Oliarhi/iirhas ncatiis, 280. 

( ).x Lous«* ; 

Lonjr-no.sed, .874. 

Short-iKt.sed, .874. 

Ox Warble, .872. 

Ox If pt Has iii'iiscdidnclnlus, 801. 

< )yster-sli<41 Scale, 25S. 

P 

Paf hgmrrus diinrnsis, 800. 

i[uadrima<'alatus, 800. 
Pachi/ncmatns (‘xtensicornis, 180. 
Pnchijzandn hijmndalis, 185. 
Palmcrila vrrnata, 279. 

Puh*-striped Flea-lxrth*, 157, 
Palmer-worm, 278. 

Papaipema nitda, 182. 

I Pnpilia polyxmcii, 170. 
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Piirasitos, illustrated, 47. 

introdiietiou of, 40. 

Parasitie insects, 4(). 

Paris green, 05. 

Parsley insects (see CN'lery). 

Parsnip insects (s('(; ( adery). 

P(‘a Aphis, 200. 

Moth, 217. 

P(‘a Insects (sec* Bean). 

J^wh and Plum Slug, 280. 

Peach Aphis : 

Black, 220, 220. 

Cireen, .220. 

Peach Bark-beetle, 242. 

Bok'I', 227. 

Lesser, 240. 

Bud Mit(', 221. 

'r\vig-mo(h, 248. 

Peach insects (additional) : 

Bud-moth, 208. 

(dierry Is'af-lxs'th', 202. 
Plat-headed Apple-tree Borer, 227. 
(Ireen .June Beetle, 224. 

Indian I'iuphoiia, 222. 

Pear-slug, 288. 

Periodical ( ’icada, 2.52. 

Plum (hirculio, .222. 

Putnam's Scale, 2.57, 

Sail .ro.se Scab', 254. 

Scurfy Scale, 2.50. 

Shot-borer, 24!b 
Shot Hoh^ Borer, 241. 

Terrapin Scale, 201. 

Peanuts, injury by borer, 127. 
Pe:ir-leaf Blister-mite, 208. 

Pear Midge, 240. 

Psylla, 212. 

Slug, 288, 

Thrips, 220. 

Pear insects (addition.al) ; 

Apj)l(‘ Twig-borer, 2.50. 

Browntail Motli, 202. 

Bud-moth, 208‘. 

Cigar ( 'as('-b('arer, .200. 

Puropean drain Aphis, 217. 
Plat-headed Ajiple-tn'e Borer, 227. 
drec'U Pruit Worm, 225. 
dreen .Turn* Beetle, 224. 
dyp.sy Moth, 200. 

Indian hluphoria, 222. 
dblifiue Banded Leaf Roller, 202. 
Oyster-shell Scab', 258. 


Pistol dase-bearer, .207. 
Plant-bugs, 217. 

San .Io.se Scale, 2.54. 

Scurfy Scale, 250. 

Shot Borer, 240. 

Shot Hole Borer, 211. 

Terrapin Scale, 201. 

Tn.s.sock Moths, 205. 

Pear insects (sei; also Apide), 
l*(‘a Weevil, 208. 

Ik'can, Twig-girdler, 250. 

W(‘('vil, 208. 

Pectinat(‘ antenna, 0. 

Di'dicvlifhr, 28. 

Pitjomnn hrai^siar, 118. 
fu.seiccps, 121. 
vi('iii(t, 180, 

Pelidnota, Sjiotted, 202. 

Vclidnota piincdda, 202 . 

Pcinpftujiis hfUr, 115. 

Pciilatonia lujnUi, 221 . 

Pcntatomidcv, 28 . 

Peridrnma manjarittmi, 228. 
Periodical Cicada, 252. 

Peri phi nda (inicricaiid, .253. 

niistralashr, 252. 

Prronca m Inula, 200, 200. 

PiTsi.an insect powder, 70. 

Pi'sts : 

domestic animals, 271. 
held crops, 107. 
fruit, 221. 
ganhm, 107. 
household. 210. 
orchard, 224. 
stored products, 240. 

Pharynx of in.sects, b2. 

Phosulhhr, 22. 

Phlqjcthotdiiu^ quimpa uuiculata, 108. 
srxta, 108. 

Phhi'opfdhorus Jhniiiaris, 242. 
I^hlpcla'iiia frrruuall,'<, 180. 

Phi)lu!< achemon, 272. 

PhiU'hIa crpdoruni, 120. 
ruhirora, 245. 

Pliorodon huiindi, 202, 221. 
Phthorinara opercuU'lla, 117, 180. 
Phijlolrcta puxilla, 150. 
riltafa, 1.58. 

Phylloxera, drapi', 227. 

Phi/lloxcra vastatrir, 227. 
Phytonomus nigrlrodis, 100. 



408 


INDEX 


Phytonomus posticus, 162. 

jmnctutus, 104. 

Pickle Worm, 215. 

Piendoe, 36. 

Pirn pin, 37. 

Piophila casei, 358. 

Pistol Case-bearer, 307. 

Pithy-Kiill, Blackberry, 247. 
Plant-bug : 

Cotton Boll, 221. 

Tarnish(‘(l, 192, 347. 

Plant-bug (.se<‘ Bug). 

Planting, time of, 57. 

Plant-lice (see Aphis). 

Plague, bul)onic, 44. 

Plant-louse, Potato, 202. 

Plaster of Paris, 353. 

Plodia inter p\incUila, 301. 

Plowing, fall, 50. 

Plum Aj)his : 

Brown, 321. 

M«'aly, 321. 

Plum C’urculio, 332. 

Gouger, 334. 

Plum insects (a(hlitional) : 
Browntail Moth, 202. 
Bud-moth, 298. 

C’herry Leaf-beeth*, 203. 

Cherry Hcalc, 257. 

European Fruit-scale, 257. 
Green .June Be(‘tle, 324. 

Gypsy Moth, 290. 

Hop Aphis, 321. 

Les.ser Peach-borer, 240. 

Peach and Plum Slug, 289. 
Peach-borer, 237. 

Peach Bark-b(H!tle, 242. 
Pear-slug, 288. 

Re.splendent Shield-b(*arer, 310. 
San .Jose Scale, 254, 

Shot-borer, 249. 

Shot Hole Borer, 241. 

Terrapin Scale, 201. 

Plum-tree S{)hinx, 274. 
Plume-moth, Grape, .3f)l. 

Phisia simplex, 178. 

Plutella rnaculipennis, 177-178. 
Pa‘cilocapsus lineatus, 311. 

Poison : 
ant, 352. 
bran mash, 68. 
fly, 360. 


fungicide, combined, 85. 
hairs, 294. 
insect, 05. 

Polychrosis vitcana, 341. 

Pontia protodice, 177. 
rapip, 176. 

scales, illustrated, 33. 
Porthetria dispnr, 290. 
Potato-beeth' : 

Colorado, Frontispiece, 03, 145. 
Three-lined, 140. 

Potato Flca-b<‘etle, 150. 
Plant-louse, 202. 

Stalk-borer, 135. 

Tuber Worm, 117. 

Potato in.sects (additional) : 
Blkstcr-beetles, 144. 

Carrot Beetle, 124, 

Leather Jackets, 1 10. 

Stalk Bor<‘r, 132. 

AVhite Grubs, 109. 

Wireworms, 107. 

Potato, Swe(‘t (see Sweet Potato). 
Poultry, value of, 57. 

Poultry : 

Itch Mite, 378, 

Lice, 377. 

Powder gun, 99. 

Power sprayers, 97. 

Pnalaceous in.sects, 40. 

Prionid Bon*rs, 232. 

Prionus spp., 232. 

Prodenia ornithoyalli, 213. 
Prot<!ctive resemblance', 45. 

W.isIh'S, 79. 

Prune insects (see Plum). 

Prum*r, Twig, 251. 

Pseudococcus cnlrcolaruc, 115. 
citri, 200. 
lonyispinus, 200. 

Psila ros(E, 122. 

Psoroptes rammunis, 370. 

INylla, Pear, 313. 

Psylla pyricola, 313. 

PsyUidw, 28. 

PHylliodes punctulnfn, lO'.i. 

Pteronus rihesii, 285. 

Pulvillus of in.sects, 10. 

Pumpkin in.sects (see Squash). 
l*\imps : 

automatic, 93. 
barrel, 94. 
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Pumps (continued): 
bucket, 92. 
compressed air, 98. 
dusting apparatus, 99.’ 
hand, 92. 
horizontal, 95. 
knapsack, 93. 
power outfits, 97. 
traction outfits, 96. 

Pupa, defined, 20. 

Putnam’s Scale, 257. 

Pyralis farinalis, 362. 

Pyraustid(B, 35. 

Pyrethrum, as fumigant, 76, 351. 

Q 

Quince Curculio, 336. 

Quince insects (additional) : 

Cigar Case-bearer, 306. 

Resplendent Shield-bearer, 310. 
Terrapin Seale, 261. 

Quince in8ect.s (see also Apple). 

R 

Radish insects (see Cabbage). 

Railroad Worm, 343, 

Raspberry Byturus, 342. 

Cane-borer, 245. 

Cane-maggot, 245. 

Root-borer, 234. 

Sawfly, 287. 

Span worm, 327. 

Raspberry Insects (additional), (siH' 
Blackberry). 

Reason, in insects, 18. 

Reduviidw, 28. 

Red Bugs, Apple, 348. 

Red-humped Apple Caterpillar, 271. 
Red-necked Cane-lwrer, 244. 

Red Spider, 207, 322. 

Removing crop remnants, 57. 
Repellents, 79. 

Ant Tape, 352. 

Oil, 373. 

Resemblance, protective, 45. 
Resin-lime mixture, 66. 

Resin soap, 66. 

Respiratory system, of insects, 11. 
Resplendent Shield-bearer, 310. 
lihagoletis cingulata, 345. 
pomonella, 343. 


Rhopohota vacciniana, 299. 

Rhubarb Curculio, 138. 

Rhynchites, 29, 

Rice Weevil, 364, 

Roach : 

American, 353. 

Australian, 353. 

German, 353. 

Oriental, 353. 

Robber flies, 32. 

Root-aphis : 

Apple, 226. 

Beet, 115. 

(yorn, 113. 

Peach, 229, 320. 

Strawberry, 229. 

Root-borer : 

Clover, 116. 

Grape, 231. 

Raspberry, 234. 

Sweet Potato, 117. 

Root-louse, Strawberry, 229. 
Root-worm : 

Grape, 224. 

Southern Corn, 111. 

Western Corn, 111. 

Rose-chafer, 322. 

Rose insects (sec Greenhouse Insects). 
Rose Scale, 260. 

Slugs, 181. 

Rosy Apple Aphis, 317. 

Rotation of crops, 55. 

Round-headeil Apple-tree Borer, 235. 
Rust-fly, Carrot, 122. 

Rust-red Flour Beetle, 364. 

Rusty Tussock Moth, 19, 295. 

Rye insects (sec Wheat). 

S 

Saddle-back Caterpillar, 183. 
Salt-marsh Caterpillar, 182. 

Saltpeter, 351. 

San Jos6 Scale, 254. 

Snnninoidea exitiom, 237. 

Sajwrda Candida, 235. 

Saiurniidee, 36. 

Sawfly : 

characteristics, 37. 

Grape, 287. 
illustrated, 36. 

Raspberry, 287. 
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Sawfly (ronlinua!): 
saws. illustrat(‘(i, 'M. 

Straw! K'rry, ‘JSS. 

Western ( Irass-stein, 129. 
^\'h('at, ISO. 

Saw-toothed drain Becdle, d(»4. 
Seal)-niite, Slie(‘i», 

Seale : 

dottony Mapl(\ 2h0. 
dherry, 2')7. 

European Fruit, 27)7. 

Eunjp(‘an Fruit Lia-aniuni, 2t)t). 
Oyster-shell, 2oS. 

Putnam's, 2o7. 

Hose, 200. 

San Jose, 2o l. 

Scurfy, 200. 

Terrapin, 201. 

Scales of Jjepifloj)t(‘ra. d.J. 
Scnrdhte.idd’ , ilO. 

Sr.hislorrron luimntiis, 2o0. 
SchUdit^'iirii Ifinifjrrd, 220. 

Srhizura roiirinrtd, 271. 

Scohflu.s nttiiili>sus, 211. 

Scn'ens for plants, 00. 
Screw-worm, d74. 

Scurfy Scale, 2o0. 

S('e(l-caterpillar, dlov(T. 217. 
Seed-corn .A«onoderus, 12.0. 

MaKKot, 121. 

Seed ticks, -Hi]. 

Sf'ldHflrid 2S7. 

Self-l)oile(I lime .sulphur, SS. 
Scnid.sia difirlanid, 217. 

Senses of inseets, 10. 

Serr:it(‘ antenna, 0. 

Sr.^iidce, do. 

Seventeen-year Locust, 2.od. 
Sharf)slu)Oters, T'otton, 222. 

Sheep Bot-fly, .472. 

Scal)-niite, .'170. 

Tick, 47(i. 

Shield-bearer, Bespletident, 410. 
Short-nosed Ox Lou.se, 474. 
Shot-borer, 24!>. 

Shot Hole Borer, 241. 

Sihi/u; .Hlinnilcd, bS,4. 

Siylit, {xjwers of, 10. 

Silkworm moths, 40. 

Silphid<r, 40. 

SilMinuH Huriname.miK. 4t)4, 

Silver Fish, 4.57. 


Siindlidir, .‘12. 

Siiii’d diddrnid, 40. 

Siphonaptera, 40. 

Sipfiororiptr turtuv, lOS, 417. 

S ltd n t -.s Jid ir.scc ns , 107. 

Sitotropd ccridliild, 4oH. 

, Skeletonizer ; 

! Ai)ph'-leaf. 277. 

j ( Ir.'ipe-leaf, 270. 

; Skipper. ('h(‘es(‘, 4.5S. 

' Skippers, characteristics of, 44. 
Sh‘epin^( sickne.ss, 44. 

Slender Seed-cinn (Iround-beeth', 121. 
Slufj : 

Peach and Flum, 2S!}. 

P<‘ar, 2SS. 

Bos('. LSI. 

.Smaller (’orn .St.alk-borer, 127. 
.Smeared D.atmer, 27.5. 

.Smell, .sen.se of, 10. 

.Snout b('etle : i, 

charact(‘ristics of, 20. 

‘ Imbricatisl, 107, 420. 

Snout IxM'tle (sect 'urculio, and W('evil). 
Snout-moth : 

Hole 170. 

Meal, 402. 

.Soap solution, 77. 

wh.'de-oil, 77. 

Sodium ar.senite, 452. 

.Sorf'hurn Midfte, 210. 

,Sf)uthertj Bec't Webworm, FS5. 
Cabbage Worm, 177. 

Corn Boot- worm, 111. 

.Spanwmtri: 

( ’r;iid)erry, 2S4. 

( ’urrant, 2S2. 

Elm, 28;{. 

Raspberry, 427. 

Sphecina, .4S, 40. 

Sphrcndina ahhotlii, 274. 

Sphefiophonis co.slipnims, 128 . 
nididis, 12.S. 
spp., 12.H. 
zctr, 12H. 

Spklri{jid<r, 40. 

Sphinx : 

Abbott's, 274. 

Acliemon, 272. 

1*1 urn-tree, 274. 

Spfiinr drupiferarum, 274. 

Spider, Red, 207, 422. 
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SpUonota ocellann, 298. 

Hpiiiiicli Aphis, 198. 

159. 

Leuf-niin(‘r, 189. 

Rpinacliiiisrcts (additional), (seo Beets). 
Spiracles of ins('cts, 12. 

Split-worm, 189. 

Spott('d f('ver, 44. 

Spotted Pelidnota, 2(12. 

Spray macliiiiery : 
acce.ssories, lOU. 

^(‘m'ral principles, 89. 
pumps, 92. 
tanks, lOH. 
tow('r, 95. 

Spn'ad of insects, 40. 

Spring Canker-worm, 279. 

Cirain-Mi)lii.s, 19G. 

Scpiare-horer, ('otton, 215. 

Squash Bon'r, 151. 

Bug, 190. 

Lady Beeth', 148. 

S(iuash ins(‘cts (additional) : 

Cucumber Flea-beeth*, 1.5(1. 

Melon C.'iteri)illar, 21(1. 

Fickle Worm, 215. 

Striped Cucumber Beeth\ 1.50. 
Twelve-sp(jtted Cucumber Beetl(', 
1.52. 

Stable Fly, 549. 

Stalk Borer, 152. 

Potato, 155. 

Stem-bor(T, Lima Bean, 15(1. 
Sb'irj-girdler, ('urrant, 24(1. 

Stickers, for .spray materials, (10. 
Stinkbugs, 28. 

Stigmata. 12. 

Stomach of iicsects, bh 
titovioxys caldtntnfi, 549. 

Stored Product pe.sts, 549. 

Strainers, 105. 

Strawberry Crown-borer, 255. 
Crown-girdler, 250. 

Crown Motli, 254. 

Flea-beetle, 2(30. 

Le.'if-beetle, 2(15. 

Leaf-roller, 505. 

Koot-lous(', 229. 

Sawfly, 288. 

Weevil, 557. 

Strawberry insects (additional) : 
Cranberry Spanworm, 285. 


drape Cola.spis, 265. 

(Ireen Fruit W orm, 525. 

Melon .Aphis, 199. 

Oldique Banded Leaf Roller, 502. 
Smeared Diigger, 275. 

AV'hite drubs, 225. 

Straw-worm. 

Barley, 150. 

Wlu'at, 151. 

Striped Bli.st('r-beetle, 144. 

Cucumber B('etle, 150. 

Flea-beeth', 158. 
darden C'aterpillar, 171. 

Structure of in.sects: 

Fxternal, 7. 
ltd<'rn;d, 11. 

Suck-fly, Tobacco, 195. 

Sucking insects, insecticides for, 70. 
Sucking Tiice, on animals, 574. 

Slicking mouthparts, 9. 

Sugar-beet insects (si'c Beid). 
Sugar-beet Wi'bworm, 184. 

Sugar-cane Ih'otle, 125. 

Borer, 12(1. 

Mealy-bug, 115. 

Sulphate of nicotine, 7(1. 

Sulphur and lime, for iioultry lice, 577. 
1 Sulphur, burning, 82. 
for bedbugs, 555. 
spray, 207, :)21. 

Summer strength lime sulphur, 87. 
Swallow-tail Butterfly, 170. 

Sweet Potato Bi'i'tle, Two-striped, 155. 
Flea-beetle. 101. 

Root-l)or('r, 117. 

Tortoise Beeth's, 1.54. 

Syiiinifhalou - Id. 

Sipicliloni fvralit, 527. 

! S!P'i)hi(l(i\ 55. 

Syrphus flies, 55, 

S!is(( tia ta'itiotit, 158. 

td'niata var. hldiuld, 157. 

T 

Tahanidir, .52, 579. 

Tahanus, 51. 

Tachina flies, 55, 48. 

Tachinuhv, 55. 

Tanks, 105. 

Tape. Ant, 552. 

Tar frames, 190. 
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Tarnished Plant-bug, 192, 347. 
Tarsonemus watei, 331. 

Tarsus of insects, 9. 

Taste, Powers of, 10. 

Tembrio molitor, 309. 

Tenebroides maiiritanicua, 364. 

Tent Caterpillar, 200. 
killed by bacteria, 01. 
killed by fungus, 50. 

Forest. 209. 

Tenthredinid(P, 37. 

Terrapin Bug. 191. 

Scale, 261. 

TetranychuH biinaculatus, 207, 322. 
Thorax of insects, 9. 

Three-lined Potato Beetle, 140. 
Thrips : 

characteristics of, 25. 

Flower, 26, 331. 

Crass, 204. 

Greenhouse, 203. 

Onion, 204. 

Pear. 329. 

Tobacco, 204. 

Thrips tabaci, 204. 

Thyreocoridce, 28. 

Thyreocoris jrulicnrui, 348. 
Thyridopteryx ephemerceformis, 307. 
Thysanoptera, 25. 

Tibia of insects, 9. 

Tihicen septendecim, 253. 

Ticks and disease, 44. 

Tick: 

Cattle, 375. 

Sheep, 370. 

Time of planting, 57. 

Timothy insects : 

Army Worm, 172. 

Bill-bugs, 128. 

Chinch-bug, 193. 

Fall Army Worm, 173. 
Grasshoppers, 142. 

Grass Thrips, 204. 

Leather Jackets, 110. 

Northern Grass Worm, 179. 
Root- worms. 111. 

Wheat-head Army-worm, 214. 
Wheat-stem Maggot, 131. 
Whije Grubs, 109. 

Tinea granella, 359. 

pellioneUa, 355. 

Tineina, 35. 


Tingitidw, 28. 

Tipulidce, 110. 

Tischeria malifoliella, 309. 
Tmelocera ocellana, 298. 

Toads, value of, 40. 

Tobacco Biidworm, 213. 
dust, 79. 

extract, commercial, 75. 
extract, home-made, 70. 

False Budworni, 211. 
Flea-beetle, 159. 
fumigation, 83. 

Leaf-miner, 189. 

8plit-worm, 189. 

Suck-fly, 195. 

Thrips, 204. 

Worms, 168. 

Tobacco ifiseets (additional) : 
Celery L('af-tier, 180. 
Cutworms, 140. 

Tomato Flea-beetle, 156. 

Fruit- worm, 211. 

Worms, 168. 

Tomato insects (additional) : 
C’olorado Potato-beetle, 145. 
Cucumber Flea-bcctle, 150. 
Stalk Borer, 132. 

Tongue of cricket, 10. 

Tortoise Beetle, 154. 

Black-legged, 155. 

Golden, 155. 

Tortricidee, 35. 

Touch, sense of, 17. 

Tower, for spraying, 95. 

Toxoptera yraminum, 190. 
Tracheal system of insects, 11. 
Traction outfits, 90. 
Transformations of insects, 19. 
Trap crops, 62. 

Traps, insect, 02. 

Tree (Mekets, 252. 

Tree-hopper, Buffalo, 253. 
Triangular Flea-beetle, 100. 
TriboHum confusum, 364. 
navale, 364. 

Trichoharia trinotata, 135. 
Trichodecka parumpiloaua, 375. 
acalaria, 375. 
aphierocephalua, 375. 
Trochanter of insects, 9. 

True bugs, 26. 

Trumpet Miner, Apple Leaf, 309. 
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Tuberculosis, 42. 

Tub, fumigating, 200. 

Turnip insects (see Cabbage). 
Turpentine, for Sheep-bots, 372. 
Tussock Moth : 

Definite Marked, 295. 

Rusty, 19, 295. 

White Marked, 295. 

Twelve-spotted Asparagus Beetle, 154. 

Cucumber Beetle, 152. 

Twig-borer, Apple, 250. 

Twig-girdler, 250. 

Twig-moth, Peach, 248. 

Twig-pruner, 251. 

Two-striped Sweet Potato Beetle, 155. 
Tychea brmcornis, 115. 

Tyloderma fragam\ 233. 

Types of antenna?, 6. 

Typklocyba comes, 311. 

Typhoid fever, 42. 

Typophorus canellus, 263. 

U 

Uranotes melinus, 213. 

V 

Valves, 90. 

Verairum album, 68. 

Vermorel nozzle, 100. 

Vespina, 39. 

Virginia Creeper, caterpillars on, 272, 
275. 

W 

Walking Sticks, 23. 

Warble, Ox, 372. 

Washes, protective, 79. 

Wasps, 38-39. 

Webworm : 

Cabbage, 185. 

Corn-root, 112. 

Fall, 296. 

Carden, 183. 

Southern Beet, 185. 

Sugar-beet, 184. 

Weeds, 57. 

Weevil ; 

Alfalfa Leaf, 162. 

Bean, 365. 

Chestnut, 368. 

Clover Leaf, 164. 


Cotton Boll, 208. 

Cowpea, 366. 

Flavescent Clover, 167. 
Four-spotted Bean, 366. 

Granary, 364. 

Hickory Nut, 368. 

Larger Chestnut, 368. 

Lesser Clover Leaf, 166. 

New York, 329. 

Nut, 368. 

Pea, 368. 

Pecan, 368. 

Rice, 364. 

Stored products, 364, 

Strawberry, 337. 

Western Cabbage Flea-beetle, 159 
Corn Root-worm, 111. 
Grass-stem Sawfly, 129. 
Whale-oil soap, 77. 

Wheat-head Army-worm, 214. 
Wheat Midge, 218. 

Sawflies, 180. 

Wheat-stem Maggot, 131. 

Wheat Straw-worm, 131. 

Wireworm, 107. 

Wheat insects (additional) : 

Aphis, 222. 

Army Worm, 172. 
Blister-beetles, 144. 

Chinch-bug, 193. 

European Grain Aphis, 198. 

Fall Army Worm, 173. 
Grass-stem Sawfly, 129. 

Gmss Thrips, 204. 

Hessian-fly, 139. 

Joint-worm, 129. 

Leather Jackets, 110. 

Plant Lice, 222. 

Spring Grain-aphis, 196. 

Stalk Borer, 132. 

White grubs, 109. 

Wireworms, 107. 

White-fly, Greenhou.se, 205. 
WWtSll^bs, 109, 225. 

White l:(*ad; for borers, 236. 

White Marked Tussock Moth, 295. 
Whitewash, carlwlated, 242. 

Wire cloth, 103. 

probe, 236. 

Wireworms, 107. 

Wheat, 107. 

Wood veneer, 236. 
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Woolly Applo Aphis, 226. 
Worm : 

Applo, '.VA7. 

Army, 172. 

Bag. :i()7. 

Barloy Straw. BIO. 

Beet Army, 174. 

Blac’khoafi ('ranlx-rry, 20!). 
Tahhapo Wch, 1S6. 
('lovor-hay, ISO. 

Corn Ear, 211. 

Corn Root Wcl), 1 1 2. 
('ottoii, 17.7. 

Cotton Boll, 21 1. 

Oanhorry Fruit, ;i20. 
Cranhorry Span, 2.s:i. 
Cro.-^-stripcd Cahhagt*, 177. 
C'urrant Si)aii, 2S2. 

C’ut, 140, 213, 32S. 

Elm Span, 2S3. 

Fall Army. 173. 

]''all Cank(‘r, 2S1. 

Fall W(4), 200. 

Fal.so .Army, 274. 

Carrion Wol), ls.3. 
Coo.sr'borry Fruit, 320. 
Crapo Hoot, 224, 

Croon Fruit, .325. 

Irnportod Cahhajio. 170. 
Importod Currant, 2S5, 

, Joint, 120. 

Los.sor .Apple, .330. 

Xativo Ctirrant, 2S0, 
Xorthorn Cra.s,s, 170. 
Palmer, 27S. 

Pioklo, 215. 

Potato-tuber, 117. 

Railroarl, 34.3. 

Raspbr-rry Span, 327> 


Sorow, .374. 

SoutlwTn Boi't Web, 1S5. 

Sf)utliorn ( 'orn Root, 1 1 1. 

Spring? Cankr-r, 27!). 

SuKar Boot Web, 1S4. 
d’obaoort, lO.S. 

'I’obaoco Bud, 213. 

'I’obacoo I'al.sr' Bud, 211. 

'I'oinafo, lO.S. 

Tomato Fruit, 211. 

Wo.storn Corn Root. 111. 
Wlicat-lioarl .Army, 214. 

Who.at Straw, 131. 

Wire, 107. 

Vollowhoad Cranberry, .300. 

Yolhnv .Mr'al, 300. 

Worm.s (see also C.’itorpillar, Crub, 
Motli, Bootle). 

W riKKl(‘r.s, .3.50. 

X 

X (jiff torus (Uspar, 24!), 

/>///•/,. 24!). 

Xpliiin nnirnntild, 325. 
loticiturai, 320, 

Y 

Yellow-bear Cateri)illar, ISI. 

Yellow fever. 44. 

\'ollowhoad Cranbr'rry Worm, .300. 
A'ellow Mc'alworJii, 30!). 

Yollow-nookod Caterpillar, 270. 

Y psolophiis iiomrtfllus, 27S. 

Z 

Zobra-oatorj)illar, 171. 

Zophodia (/rossularifv, 320. 
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in its class. Illustrations and text are admirable. . . . Our own 
conviction is that while the fut-ure may bring forth amplified editions 
of the work, it will probably never be superseded. Recognizing 
its importance, the publishers have given it faultless form. The 
typography leaves nothing to be desired, the paper is calculated to 
stand wear and tear, and the work is at once handsomely and 
attractively bound.” — New York Daily Tribune. 
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NEW FARM AND GARDEN BOOKS 


Sheep Fsfrming 

By JOHN A. CRAIG and F. R. MARSHALL 

lllustralrti Cloth, SI .SO net. 

This l)ook deals witli slieep luishatulry as a phase of itihaisive 
farininji. Reco^nizin}^ tliat it is likely to l)e iis('(l by persons un- 
familiar with sliec'p, tlu‘ authors have worked from the standpoint 
of the pro(lue('r of market stock, rather tlian from the standpoint 
of the professional bn'ciha*. 'Fhe various hret'ds an' diseussc'd in 
such a way as to enable tin* read('r to sele<'t the kind that is most, 
likely to do well under his conditions and to actpiaint him with the 
care it is accustonu'd to an<l n('<'ds. TIk* manag:eme!il. of the flock 
in th(' fall, winter, sjjrinfi atid simuiK'r s(‘aso!»s, tin' formation of 
the flock, tlie s(‘lection of foundation stock, and tlu' int'ans of 
maintaininJ^ a fu^h standard of flock eirn*iency, .are all discussc'd 
in subse(|uent chapters. 

Forage Crops for the South 

By S. M. TRACY 

Itlnstnited. Cloth, Idnio. Preparitu], 

Professor 'rraey has had long: ('xperii'iua; in Souflu'rtj agriculture, 
both in ap[)lication and in teachint^. Ib' was formerly Proh'ssor of 
Ag;ricalture in flu' .Mi.ssissippi Ag;ricultural ('olk'jic', and now con- 
ducts a braficli station or farm for the l'nit('d State's l)e|)artin('nt 
of Agriculture. Ileisii botanist, of note* and has traveled exten- 
sively in the- South as ;i collector, llis book is not only autlu'iitic, 
but practical. In it is contaitied a di.'^cussion of all kinds of plants 
and crops adajjfed to the' Senithe-rn States feir fejelde-r, soiling, 
pasturing and hay. The' te^xt is almnelantly illustrate'el 
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Crops and Methods for Soil Improvement 

By ALVA AGEE 

Illnslniftd, (Hotk, 1:2 mo. l*rij)arin(j. 

This is a siiti])l(‘ and conipn'honsivt' tnaitmont of all 
questions hearinjj; on the eoiiservinj;’ and iini)roviiii^ of 
larm soil. It should l)(‘ of int(*rest to th(‘ praetical man, 
the farmer, the Itah urer, and all who dt'al directly or in- 
directly with farnu'rs. Po])ular in style, it is taisy 
reading for anyone. 


Principles of Fruit Growing 

By Professor L, H. BAILEY 

Nffr edition. Cl(dh, l:2mo. St. 2)0 net. 

Sinc(‘ the original pul)lication of this hook, in 1(S97, it 
has gone through many editions. The progress of fruit 
growing in th(‘ meantime has been vt'ry marked and it 
has been necessary to completely nnvrite tlu' work. The 
present issue of it brings the accounts of the new 
practices and discoveries as they nTite to fruit grbwing 
up to date. All of the text and practically all of tlie 
illustrations are new. 
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RURAL SCIENCE SERIES 

Edited by L. H. BAILEY 


On Selection of Land, etc. 

Isaac P. Iloborts’ The Farmstead 

On Tillage, etc. 

F. II, KiriK’s The Soli 

Isaac P. Roberts’ 'I'he Fertility of the Land 
F. H. Kind’s Irrigation and Drainage , 

Edward R. Voorliei's’ Fi-rtilizers .... 
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THE RURAL MANUALS 

Edited by L. H. BAILEY 


Manual of Farm Animals 

A Practical Guide to the Choosing, Breeding and Keep of Horses, 
Cattle, Sheep and Swine. 

By MERRITT W. HARPER 

Assistant Professor of Animiil Hnsbaiidry in the Now York State College of Agri- 
culture at Cornell University 

Iltustrntcd, decorated cloth, 12nio, pages, index, $2.00 nct\ 
by mail, $2.1 S 

“The work is invaluable as a practical guide in raising farm animals.” 

— Morning Telegram. 

"A book deserving of close study as well as being handy for ^reference, and 
should be in the possession of every farmer interested in stock .” — Rural World. 

Manual of Gardening 

A Practical Guide to the Making of Home Grounds and the Growing of 
Flowers, Fruits and Vegetables for Home Use. 

By L. H. BAILEY 

Illustrated, cloth, 12mo, 544^ pages, $2.00 net", by mail, $2.17 
This new work is a combination and revision of the main parts of two other 
books by the same author, “Garden Making” and “Practical Garden Book, 
together with much new material and the result of the experience of ten added 
yoars. Among the persons who collnhoriited in the preparation of the other two 
books, and whose contributions hav<‘ boon fre<‘ly used in this one* are C. h. Ilurm, 
a gardener of long expcriimce; Professor Mrnost Walker, reared as a commercial 
florist; Professor L. U. Tuft, and Professor F. A. Waugh, well known for their 
studies and writings on horticultural subjects. 


A STANDARD WORK REVISED AND ENLARGED 

The Farm and Garden Rule Book 

By LIBERTY H. BAILEY 

Illustrated, cloth, 12mo, $2.00 net 

When Professor Hailey's "Horliculturi.st’s Rule Book” was published nearly 
twenty-five years ago. the volume beeaine a standard agricultund work running 
through .sixteen editions. Taking this book as a basis the author has now made a 
wholly new book, extending it to cover the field of general farming, stock-raising, 
dairying, poultry-rearing, horticulture, gartleniiig, fore.slry, ami the like. It 13 
essentially a small cyclopedia of ready rules and references packed full from coyer 
to cover of conden.scd, mealy information and precepts on almost every leading 
subject connected with country life. 

IN PREPARATION 

Manual of Home-Making. Manual of Cultivated Plants 
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How to Keep Hens for Profit • 

By C. S. VALENTINE 

('loth, illmlmtal, 12mo, $1.50 net; postimid, $1.03 

“Tho PljTnouth Hock, Java, Doininiiiuc, Wyandotte, Rhode Island 
Red, and Hiiekeyc liriN'd.s are diseussed in the first few <-ha|)ters. (\>n- 
siderahle attiaition is {iiviai to other hrei'ds later oti. l^i^hteen hoautiful 
lialf-tone (‘njjravin^s adorn the book. From the standjioint of the prac- 
tical fanner and t>oultry-Krower, we consider this book as oiu' of tln^ 
very best of its kind. The author '.s (‘vidently an (‘X])erienced poultry- 
man. It is a book that should be of s])ecial help to beginners in i)oullry, 
while at the same timi' it contains much information for tht' exix'rt.” 

— Farmers Tribune. 


The Beginner in Poultry 

By C. S. VALENTINE 

Decorated (Hath, profiwlu illustrated, l2mo, $1.50 net; postpaid, $1.(13 

It ha.s l)een e.stnnated that of the fiv<‘ million peoiJe who are raisinj; 
])Oultry in this country today half have cone at it blindly. And it is 
just as iinpo.s.Hiblo to make a .succe.ss of tin' jmullry bu.sini'.ss without 
jireparation as it i.s impossibh* to succeed in any oth<*r busim'ss without 
an ac(|uaintance w-ith tiur fund.amentals. The difficulty which tho 
novice has experiencetl in ^oina: at the raising of cliickens systematii'ally 
in the past has been that lie could find no book in w'hich the e.ssentials — 
only the essentials and all of them -of poultry-raising an? ttiven. To 
write such a book has been Mr. V^alentine's purpo.se In “'Pho RcKinncr 
in Poultry” he dlscn.s.ses the difTerent breeds of fowls, the ty]ies of houses, 
feeding and the kinds of food, raising chickens for tho market and for 
their e^KS, disea.ses and their cures and evcrythiriK els(‘ which will be of 
val-ue for the one who is startinK out — and much for the seasoned poul- 
try-raiser as well. 
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THE RURAL OUTLOOK SET 

By Professor L. H. BAILEY 

DWortor of tlio Now York .St;ito CoIIoro of AKrioultoro at Cornoll University 

Four Volumis. Each, cloth,^ 12mrt. Uniform, himiiny, nilradivehj boxed. S.'i.tX) 
nd per .sy/,' curriafie extrn. Eaeh volume olso .sold sciinrately. 

In this s('t are included three of Professor Itaih-y’s most popular books as well as a 
hitherto unpublished one, -“The Country-Life Movement.’’ d'he long and persist- 
ent demand for a uniform edition of tla-.se little ela,s.sies is answered with the publica- 
tion of this ultraetive series. 


The Country-Life Movement 

Cloth, 220 payvK, $1.25 net; by mail, $1.34 

This hitherto uni)ublished volume deals with the present movement ior the re- 
direction of rural civilization, di-cusf,im; the real country -life prol)lem as distin- 
guished from the city proldem, known as the back-to-the-land movement. 


The Outlook to Nature (New and Revised Edition) 

Cloth, 12m->, 105 ]xiye.s, $1.‘25 lut; by mail, $1,34 

In this alive and bracing book, full of suggestion and encouragement, Proh's.sor 
Paih'y argues the importance of contact with nature, a symiiathetic: attitude 
toward w hich “means gre.ater efliciency, hopefulness, and repose.” 


The State and the Farmer (New Edition) 

('loth, 12mo, $1.25 net; by mail, $1.34 

It is the relation of the farmer to the government that Professor H.aih'y here diseusse.s 
in its varying a.siieets. He deals siiecilically with the change in agricultural 
methods, in the shifting of the geograiihical centers of farming in the United 
States, and in the growth of agricultural institutions.* 


The Nature Study Idea (New Edition) 

Cloth, 12me, $1.25 net; by moil, $1.34 

“It would be well,” the critic of The Tribune Farmer onc<> w rote, “if ‘The Naturo 
Study Ide;i’ were in the hands of evmy person who favors natun* study in the 
public schools, of every one who is opjiosed to it. .and. most important, of every 
one who teaches it or thinks he does.” It has been Prof('s,sor Hailey’s purpo.se to 
interpret the new .school movement to put the young into relation and sumpathy 
with nature, — a purpo.se which ho has admirably accomplished. 
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